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The Muuj Grass. 


(G. Watt.) 


SACCH/iRUM 

arundinaceum. 


(G. Watt.) 

SABADILLA. 


Sabadilla, see Asagraeaofficinalis, Linn.; Liliacr/E; Vol. I., 336. 


SABIA, CoJebr . / Gen, PL, /., 414 , 


I 


A genus of sc;ancient shrubs, which comprises about ten species, natives 
of tropic H and tempera* c India. Of these the most noticeable ar' Sabip 
campauulata. Wall. yBahd fata. Kumaon), S. limonacea, Wall., S. k»p- 
landra, Ilouk. / ( St malt , NiiAo'; Fuyengrik', Lepcha), S. paniculate, 
Edj'W., and S. viridissima, Kurz. 

\v.th the exception of the last flamed, which is an inhabitant of the 
lippei mixed forests of the Andaman Island . the above spec; are lound 
in the lower ranges of the Easton Himalaya,.the Rh&jia hills, and Assam, i 
S. campauulata is the most westerly speeds, being diffused^long the I lima- 
lay a to Simla. I hey have a soft wood with large poles- and broad 
medullary rays [FI. By, 1-3). 



X I — * ■ • ; .T, ril r u I V • • ■■ I j ; t1 > I • i 

i he spikel ts arp very small, ami there a.,, no awns to the iIo-axi mg glui n s, ns 
in the majority of the tribe. T ie> are described, including sugftf- 

cane (S. officinaruin), munj gras*T(S. ciliare), and 64 ns (S. spoufcaneum). 


[Aorlhern India, 6 ,• Graminf.e. 
Saccharum arundinaceum, Rdz.; Duthie , Fodder Grasse? of 


brasses of 4 


Verii •- Bknq. ; $a+fiaiidd t Pb» j £ or pat, ‘Raj, ; Adav: ciicruku. 

kotlda >'Q’'.atHOO ( h‘Oxb.\..'YVA. • Plinuncr an. HlJRM.t Pnml.tdk MiN.it 


Habitat.— A handsome perennial species, with stems 10 to :>o feet high • 
found in Bengal, Sikkim, and Southern India. Roxburgh (undo; S. nron - 
rum! says: “ B) far the most beautiful of the genus 1 hav met with If 
comes nearest in appearance to S. otficinanmi, but is a taller and much 

more fl^O-ailt r»l .nt ” 



Ties, with stems 10 to :>o feet high ; 
India. Roxburgh (under S. prone- 


comes nearest in ai 
more elegant plant.' 
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SACCHARUM 

ciliare. 


The Munj Grass. 


DOMESTIC. 

Culms. 

5 


Domestic Uses. — The culms are strong and straight, and are employed 
by the Natives for screens and various other economical purposes (Rox¬ 
burgh l. c.). 
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MEDICINE. 

Eoot. 

7 

FIBBE. 

8 

String. 

9 

Paper. 

fO 

Mflttlng. 

11 

12 

Tim --Si. 


T 3 

r.u’>orln ( : 

Stern. 


Cl 
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Saccharum ciliare, Anders . / Duthie , Fodder Grasses, 23. 

Syn. —S. Sara, Roxb. ,* S. Munja, Rcxb. ? 

Vern.— Sara, sarkanda, sarkara, sarpat, sarpatta, rdmsar, munja, Hind. ; 
Sar, sara, shar , Beng. ; SV*r, Santal ; Sarkanda, sarhar, ikar (W. 
Districts), patdwar (E. Districts), N.-W. P ; Palma, OuDU; Sarkara, 
rarjbar, kharkdm , kdnda, Pb. ; San?, sarpat, AjM1R; Dargd, karre, 
Trans-Indus ; 5 ar, Sind; Gundra, ponika, Tel.; Gundra, tejanaka , 
shard, SaNS. 

'The following names are also given to certain portions of the plant in 
different localities :—Munj leaf-shehths, leaves (PanjAb); or 

vs rid, culm or flowering stern (Doab) ; Sararhi (E. Districts of N.-W. 
Prov.); Sentha , /vbw, lower portion of flowering stem: til, 

upper portion of flowering stem ; Tkili, upper portion of flowering stem 
(Lahorr*) ; Majori, the entire flowering stem; Tilak, Won, the fl .wers 
(Panjab) ; Ghua, the flowers (E. Districts, N.-W. Frov.). 

Refen tees .— Hack'd, in DC., Monogr. Phan., VI., 118; Roxb,, FI. Ind., 
Ed. C.B.C.,82; Vo;ft, Hort. Sub. Cal., JOS; Brandis, For. FI., S-C ; 
St:. ~<art t Pb. PI., 261 ; Aitchison, Cat. Pb. and Sind Pi , rj2; Sir W 
Elliot , PL Andhr., 65, ng, 155; Sir \V. Jan s, Treat. Pl. Did., VJ6 ; 
V. C. Dntt , Mat. Med . Hind., 203, 310, 3\6 ; Murray, PL & Drugs, 
Sind., 12; Baden Powell, Pb. Pr„ SO, 520; Atkinsott. Him. Dist. 
(X., N.-W. P. Gae.), 321; Useful PL Bomb. (XXV., Bomb. Gas.), 
23S; Econ. Prod. N.-W. Prov., Pt. V. (Vegetables, Spices, and Fruits), 
yt, roo-toi; Roylc , III . Him. Bot., 416; Liotard, Mem Paper-making 
Mat., 24,28,66, 67 , 68; Aln-LAkbari (Stockmann 1 s Irons.) I., 395; 
Settlement Reports:—Pan;db, Dcra Ismail Khan, 345; Lahore, i3; 
Jhang, 23 ; Gasctteer':—Pa nj db, Dera Is wait Khdn, 11; Hoshiatpur, 
14; Muioffargarh, 26 ; Jltelam, 33 ; Montgomery, 18, IQ ; Karnal , i<) ; 
Ludhiana , W ; Jhang . 18 ; Jalandhar, $ ; -V - W. P., /., 8s; IV., Ixxx, ; 
Mysore and Coorg, I., 68; Agri.-Horti. Sec. lnd. — XII., 33 1 ; XIII., 
*75, -US ; XIV,, 87 ; New Series , /., roS ; VII.. 6; Did. Forester :—V., 
3r; VII., 179 ; VIII., 177 ; XII.,32; Append., 23 ; Balfour, Cyclop.Did., 
Ill, 466, 467 . 

Habitat.—A tall handsome grass. 8 to 12 feet high, abundant over the 
greater part of North-We t lijdia, where, especially in the P-injab, it covers 
large tracts of country. It is sometimes also planted in lines as a bound¬ 
ary hedge, more particularly in low-lying localities subject to periodical 
inundation. It varies considerably in height, in the size and shape of the 
inflorescence, as well as in the quality of the fibre yielded bv the leaf- 
she^ths. It flowers after the rains are over, and a little later than Eriai: 
thus Ravennae, a tall grass of similar habit ol growth, and with which it is 
often confounded. 

Medicine. —The root is oflfkinal in the Pan j do, under the name garb a 
panda. It is burned near women after delivery, and near bums and 
ilds, its smoke being considered beneficial (Dr. Stewart). 

Fibre.—The munj or fibre ir much valued on account oi its strength, 
elasticity, and power of re- sting moisture, and is extensively employed in 
the manufacture of rope, string, mats, baskets, and paper. Munj matti ng 
I is said to be proof against the attacks of white ants. In some of the Panjab 
Districts the radls or Rm.s wit h which the earthen pots m wells are fast- 
: cr.ed are composed of munj. The munj is burned at one end, then beaten 

with a mallet, and, finally, wisted into a rope. Muni fibre, according to 
Baden Powoll, sells at I<2 or R3 a maund in October and Now nbet 
Sirki is the light TKATCit used for covering carts in wet weather, and ib 
composed of die til or upper portion of the flowering stem, the lower 
and thicker parts called hand aroused in the manufacture of chairs, 1 ablbs, 

S. 16 
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SACCHARUM 

officinaram. 


baskets, and screens; also for roofing, for lining kachha wells, and for 
covering stores of grain* In the Jhelum District, when wood is scarce, kdna 
is used for rafters. 

Fodder.—This grass is of too coarse a nature to be used for fodder 
except when quite young. In some of the Panj$b District?, however, it h 
stated that during the cold weather the leaves of this gra?s arc often the 
only pasturage fhr the cattle. They are also chopped up and mixed with 
hliusa, gram, oil-cake, or green stuff. In the early spring the grass is 
u iV and y° un £ shoots ajford fine fodder for cows and buffaloes. In 
the J hang District only the inferior patches are thu.s. treated, as' the plant 
seldom produces munj-khdna after being burnt, According to OoldsTeam 
the young flowering tops are regarded as g-pod fodder fo^* milch cows. 

Domestic Sacred;—Considerable confusion still prevails as to the 
panicular species of Saccharmn which sho'ufd* be regarded as having 
afforded the sacerdotal girdle. Sir \V. Jones discusses the respective 
properties of the present species and of S. spontaneum, in a brief paragraph 
which will be found in the account below of that species. 

Saccharum fuscum, Roxb ./ Duthie , Fodder Grasses of Northern 

Syn. Ekiochkysis fusca, Trin .; Miscanthus fuscus, Bcnth . 

^ ^?\ 7 r K d lut f ill l< k > P IN D.; Khuri, pati~kkori ) Beng. : Kiltk, tat, neja, 
Wr.P *J Kpndu^rellu gaddi, Tbl. ; Ikshwdlika, Sans. The Sanskrit 
name ikihu seems undoubtedly to denote the cultivated sugar-cane. It 
vj romewhat curious therefore that this specie. 1 liould be called ** the Sugar- 
cane—: or vdlika ,” that i?, thatch. ' , 

™ 2 T C mi^ R m h A' 79 i Voigt, Hort. Sub. Cal , 

,o§ / Elliot hL Andhr ., 8i ; Hackel in DC., Monogr. P I /., 121: 

,*. y ’ A y r i P H',VV B g l f our > Cyclop., III., 466 find. Forester, VII., 

U Will 91 & ri - HorU - Soc. your. I: }[„ .,5 g. 

"J ■ J*' ] equent on moist ground in Bengal and along the base of 

the Himalaya, as far as Kashmir. The flowering stems arc 5-to. 3 feet 

.. Fibie. The culms are used in the manufacture of pens, screens, and 
light fences, the leaves and reeds, for thatch; and the leai -sheaths, like 
those o< most wild species of this genus, may be used to supply the fibre 
Irom which the sacrificial thread is prepared. Elliot, in Flora Am:hrica, 
l. c., says lhe best dark-coloured reeds with which the natives write 
tre made from this species; kandti means black, scorched.” 

S, offiemarum, Linn.; Hacitel , ij)t DC. Alonogr. Phan crop., VI., 112 , 
The Sugar-cane. 

> eii Ter may p well lie warcukl that in the following attempt to 
give in Ins pace the names '.hat denote.the plant as distinct from tlnoo for 
: ti; r.i ana molasses, the- author is conscious nf the numer ous mistakes that 
Uoubtifi'.u r-.N.st. : 01.1c of the nanu s signify preparations of sugar, but they ate 

o ten 11 a d by authors to <U note <l.e plant, and may, therefore, have both meanings. 

. t x.** A mttttd, uk, tkh, 7iai shahar, rikhkumxid. Hind.: /£, dk, 
‘,\V7 iar * P urt ’ kttllda, kajuli', ganna, Beng. ; . X ;/ i shu, SANTA.1 • 

•/ • r WAi - ; } ( ' JlCKr \ l > b\KuuvnAH; • k, akali chnru, Nepal; Ukh\ 
U *J'; ' km / hart Aku, Uriva; Ikh, ikh, ikhaf 

«»*<*>•»•#**, N.-W. P.S Rikhu, | 

KIM AON, Shakar surkh, uk and. gantia, km.dud. paunda, ikh . Pb • 
Kaninnd, Sind; Gundd, ih, Deccan; Sndi, us 7 gnl s Bomb.; Usa, <ws\ 
Mar.; Slumdi, ihprd^scrdi, nai-xakar, tins, Gu*.; (Carumh\\. 

I \M.j C/fr :iku, ckarki, kan ipnla-cforuku, <in'u~chir\ku (• a thick rantD 
tu.nc-henlku, drulumu. .iia-krduUga, rhcrukulo-bhedam , poitikanapu (a 
short joiritecj cahe , Tei..; Khahbu , ba;ari-mara, Kan ; Karinpn , tihu, 
kart mb a, tibu mini. Malay.; Key an, kydn , Burm.; Uk. Sing. ; Ikshu, 
rnsala, pundra (a special variety of sugar-cane is denoted by the name 
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puttdariha which is the cherukulo-bhedam of the Telcgus), kanguruku. 
Sans.; Qasabus-sakar , kasib-shakar , kasabi-shakir, Aral. ; Nai-shakar, 
Peks. ; Kunsia, Japanese; Tebu, Java; Fary, Madagascar; Kan-che 
(S.-W. & Central), chah-chc, tih-chi (Canton), Snih-mih, sha-t ang (sugar), 
Chinese. c 

The reader will find a further enumeration of vernacular names under SUGAR 
below, and it need only be here repeated that, although most of the above 
denote the SugAk-cA.ve, some of the names given mean simply SUGAR. 
References.— Poxb., FI. Ind., Ed. S.B.C., 79/ Voigt , Hort. Sub. Cal. , 705; 
Kura, For. FI. BurmII., 54 ? f hala. & Gibs., Bomb. Fl.,Supp., 99 i 
Stewart, Pb. PL, 260-262; Aitchison , Cat. Pb. and Sind PI., 170 ; 
DC., Ong. Cult. PI. , 154-159; Graham, Cat. Bomb. PL, 2S9; ^ ason j 
Buraia and Its People, 505, V/7 / Sir W. Elliot , FI. Andhr., l? 1 37 ; $ 3 * IO ? 
156, 175 ; Rumphius , Amb. v 5* t., 74; Linn. Soc. Jour., XIX. ,05; 
XXVI II.. 107 ; Pharm. Ind.. 252 ; Fliick. & Hanb ., Vhdrmacog., 649- 
655 ; U.S. Dispens., 15th Ed., 1254; A ’nslie, Mat. Ind., I., 407; II., 
460; &Shaugnnessy, Peng. Dispens., 638; Moodecn Sheriff, bupp. 
Pharm. Ind., 219; U. C. Dutt, Mat. Med . Hindus. 265, 300; Saknara.r. 
Arjun, Cat. Bomb. Drugs, 154 ; K. C. De , I a dig. Drugs, Ind., 102, 103 ; 
Murray, . 7. & Drugs, Sind., 12 / Bidie, Cat. Ram. Pr., Parts Exh., 91 - 
94: Bent. & Trim. Med. PL, 298; Smith, Contr., Mat. Men. and 
Natural Hist., China, 188, 207; Year-Book Pharm., 1871, 150, 169,-73, 
200, 2JI. 204, 208, 212, 2l3, 21 4 , 215, 26l / 1877, 151 , 152 , 153 - * 50 , 3.10; 
1873 , 4^5 : 187.;. 214, 252; 1875,41,49 : 1876, 63 ; 1-/7, ^9, 532 ; 167*, 
42,06. 131, 158, 176 ; 1879, 77/ P'80, 74 ; t88r ’ I,6 > n I> 1,8 ; j 8 ?*’ 

1 10, Hi, 117 ; 1884, 107, 177> 208 ; 1885, n8; 1886, 42, r 13 , n 4 ! * 8 7 , 
J04 , 107, 108, 141 , 3i5 ; 1S88 , 33 * 36 , 106, H2; 1889, 31, 99; Watts, 
Diet. Chemistry, Vol. V., 464-474 ; VI., 1043-1046; VII., 1103 - 1110 ; 
VUI., Pt. //., 1813-1841; Bell, Chemistry of Foods, 97 -U 4 ; Johnston 
(Church Ed., Chemistry of Common Life, I7J-211; Agricultural 
Chemistry, 48, 388 , 407; Johnson, How Crops Grose, 75 * 76, 77 * 7ff, 1 
156, 15 ', . 138 , 389; Birdu >d. Bomb, Prod., 214. 250-253 ; Bayen-Powtd, 



Crops, 55-6.1 / Fod ler Grasses, N. Ind., 24; Useful Pi- Bomb. (* o.. 
XXV., Bom/). C io.), 185, 2' \ 277; Forbes Watson . Industrial Survey 0/ 
India, 15, 86, 87 ; Roylc , P od. Res., l3, 67 , 75, 85-94, 220, 231 3 y, 3 'J; 
Manual and Guide, Saida pet Form, Madras, 36, 40: Liotard, Mem. 
Paper-making Mat., 14-15: Church, Food-Grains , Ind., 76 ; Key. By..y in, 
1883, 23. 294; i8yi, 10, 35; Wallace, India in 1887, 223-230 * frugal 
Agriculture , 128-219 • Svm nds. Grasses, Ind. Pen., 50 ; 3 C nr<d', y. Prin¬ 
ciples oj Rational Aj'iit., nr appLud to hid.a 280; Ordinances of 
Manullul. **,•»,// <* lh,pH>,;), UHurc, VIII > 32^ : W i 
X88, XL, 167, XII . 61; Avren-Atbarv, Gladvnn s Irary, 68-, f, 

7 9 % 84, 89, 140. 84PJ42, 346-348* h-c. ; II * 27* 4U 44i Blochmfirtn , 
Trans., Vol. 63, 60-70; Linsch ten, Voyage to hast Indie? {Traysi. 
Burnell Tide & Y:<!,),Vol. L, 95' '« • i ^ 

Cnmmrr r (1813), Vol. II., 262-275; Uf25U 

Hamilton , four. Mysore. Canara,cte.; al» Statists s Of 
Account ofths Kingdom of Nepal; HooVs Tour in BombwWW* 

F’r. : C olrbrooke's Husbandry of Bengal, 126; Kir sop, some atcou U »f 
Cochin China, 1750; Observations - hp r /a<U and fj 

Great Britain, 1729: S tavorinus, Voyages to the Last Didie, iff, 
Staunton, Account of Lord Macartneys hmbassay to China, Iy93 * "* •<**■ 
Gnigne, Voyage <o fiekin . Manila and tty hie of France* 1/ 4 ; ffyen- 
man, Obsn vat:ous on the R< tort of tht Directors oj the Rea J w vm 
pany reacting the Trade between India Yd Europe, 801; Maephrrson. 
Annuals of Commerce, 1805 ; Macpherson, History ot 
merer with India, 1812; Edwards HiStcrry of the 
Ind f s, /■"'?; Wcr. Indio Common-Place t.yo.,, 18 7 y ■ • “ 

turrl , His ,y Of Pie Indian At Dry-logo, 182V ; botnam, ' 

O ’ the mode ofailtiva'iu- a Su, ■'< V Met- D', h,^,' Innys; 

of Sumatra. i8n • Raff! s. II1 ton* <y i 

IJf'yiH', Hi: 

of u you ney iu the interior o, 

MiCulfoh, Sugar and Uy 


HitJand Statistical Tracts .</ India, ,»!* S AM, A'/ 

tor far of China, 1816; Barrow, Travels tn China; 

Porter, Tropic a/ Agriculturist; 
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£ ort f r ' N **?r e A an T ? Properties of the Sugar-cane ; Pereira , Treatise on 
tood and Diet ; Hassail, boon Adulterations ; /. Bril , Culture of the 
Sugar-cane and Distillation of Rum Calcutta, 1831); IP. /. Evans, 

Sugar-planters Manual; /. A. Lion, Manufacture and Repining of 
Sugar; T. herr, Culrvation of the Sugar-cane and Mat. u failure of 
Sugar; //. S. Olcott, Sorgho & Imphae, the Chi / esc and African 
Sugar-canes ; D. M. Cook, Culture and Manufacture of Sugar from 
; p' ^f lcc ° l r Sugar and Sugar Refining ; \V, Crookes]'Beetroot 
Sugar in England and Maud; A. Voelcker, Cultivation and huso/ 

Sugar-bee in England {Journ. Sac. Arts, XIX., 187 r) ; F. Koh’i , Methods I 
of Extracting Sugar fom Bee:-root and Cane ( J, urn. Sor. Arts. XIX. 

Ut 'rXnti' M n anu f aciure , Refining of Sugar {Cantor Lecture Soc. 

Arts, 1872); Duncan and Xelands, the Alum process for purifying 
bugar; J. Shier Testing Lane-juice and the process of clarified- n; I 
V. Drummond, Report on Production of Sugarfrom Sorghum: L. S. ' 
if ’ t} ] e S t< {j ar - bt ct ; W. C. Lc Due, Sorghum Sugar ; I. Ii. Tucker 
Manual of 3 ugar Analysis; R. H. Harlav.d , Manufacture of Sugar 
f rom Sugar-cane ; Grierson Bihar Peasant Life, 232-237 : Reports of 
the various Agricultural Departments , Experimental Farms, and 
f rUT tZ lS ; tester, gth January 18*6, 31st July t886 

9 *A 0 *°£ er °^ c : Vk June 1888; 3th January 1889; 

i6th February 1889, 24th March 1889, 22nd June 1889, 19th October j 
/<W9 ; Indian Agriculturist, numerous passages ; Tropical Agricult to ist 1 
numerous Passages; Produce Markets' Review; The Sugar-cam \ 
sit;™ Agricultural Gaaette (July 1885); South Indian ''Observer ) 
r jS ^ >! 077 ; Encycl. Brit., XXII., 623 ; Bal ' 

( I‘ 'g if / 7l d‘ f /!!., 7 St- 7 ; Morton, Cvcl. Agri., II. 923-931 ; | 

Fron°Pl w6^o7 r * s ani l Ala ! u ‘f > JJI -> 1 IV., 844; Smith 9 s Diet. \ 
and G wffiifJer ou£r hy ^ck ] 

Planters and Refiners bG^Wa^df^k B ^ A " Ila t " dmb ? h / 0 j ’ 

R A ’< idam?* t r> ; V' 1 . a L ,P ( *• h ‘ B, A. A eve lands and /. A- 

ceediZsnflh i ^ U ! ninoUs Official Correspondence from the P^o- 

lSth SeuiurvdLn to i.sq, ■ ' 

Trade, etc{,etc. * ° y Pa P ers aml Reports issued by the Board of | 

Many of the above works deal with suear mnr» „ , , . , 

beftn thought desirable to give in tins place the reference to'all v^wksofk 
general nature, and to reserve those „t a more specific character for the V I- 
14 1 IT* < jj iaptcrs 01 t lls to which they more . specially belong. I 

Habitat.—A strong cane-stemmed grass, from 8 to 12’feet high, which 
produces a large feathery plume of flowers; cultivated throughout tropical I 
and sub-tropical Asia and the Islands of the Indian and Pacific Oceans i 
It rs principally grown for its sugar; the expressed juice is boiled down' 1 
crystallised, and refined. The only mention of this plant having been ' 
l.rund in a '• wild” slate ,n India is m the Transactions of the Agrl-Horti- ' Sugar nan. 
cultural Society (V/., Rru c. ?) where: Dr. H. H. Spry is repr , , s ; Posalb' 

,ng sent to Dr. Wa.lich -‘a small supply of suga?-".nc peered tom '< 'Tl ., 
Car-Nicobnr. where it grows in a wild state.*’ This most interesting sub- fil 

jert soems to have been overlooked. No modern botanist has recorded 
the occurrence o! this plant in the- Nicobar* or anywhere else in India .as an 
indigenous plant, (bor an account of'the cultivation see artcle Sup-ai 

PP. 4I-252.) ' v w 

_ n .f ibfe “, T, ’ e 1 RI ;. ; f 8 j th ~ ^ughr-cane mill has been recommended a 

iron rollers now very generally employed in the expression < ,f the juice 

Imni T , rT^ l hatthe dried fibrous-refuse is nu universX 
employed ns hie m boiling the. juice. I n India this may be said to beonlv 
■ tiy occasionally utilised, the valuable fuel obtained from tbesug r m ;iK 
mmg thrown aw :y os useless and what is even more surprising, i. is in 
niany cases not even used as manure 
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Medicine.—In the Materia Medica of the Hindus compiled from Sans¬ 
krit authors, sugar and treacle are said to have been largely used from 
a very early age, principally for the purpose of disguising unpleasantly- 
tasted medicines. For medicinal purposes, old treacle is preferred to new. 
The root also of the sugar-cane is said to have been employed in medi¬ 
cine, and to have been considered demulcent and diuretic (U. C. Dutt), 
In Arabian works on Materia Medica, sugar is described as detergent 
and emollient, and is prescribed in doses of twenty d : rems. Many writers 
speak of it as attenuant and pectoral. It has also been supposed to have 
virtues in calculous complaints ( Ainslie). In the Panjdb, Bader; Powell 
says, sugar is considered by the Natives to be “ heavy, tonic, and aperient, 
useful in heat delirium and disorders of the bile and wind.” In another 
part of his work he remarks : '* In cases of poisoning, by copper-, arsenic 
or corrosive sublimate, sugar has been successfully employed as an anti¬ 
dote, and white sugar finely pulveris -d is occasionally sprinkled upon 
ulcers with unhealthy granulations. The Hindus set a great value upon 
sugar, and in medicine it is considered by them as nutritious, pectoral, and 
anthelmintic.” The use of sugar as ar.‘ antidote for arsenical poisoning 
is alluded to by many writers ( Chisholm , Voigt , etc.). 

In European medicine sugar is employed for making syrups, electua¬ 
ries, and lozenges, and is regarded as useful not only for disguising the 
unpleasant taste of drugs, but also on account of the preserving influence it 
exerts over their active constituents. In India it s frequent’y employed 
in the preparation of piLLS The following statement of the European uses 
of sugar in pharmacy may be reprinted here, since it summarises the facts 
generally given in works on Materia Medica : — 

Medical and Pharmaceutical Uses. — The uses of sugar as an 
aliment and condiment are numerous. It is nutritious, but not capable of 
supporting life when taken exclusively as aliment, on account of the absence 
of uitrog'-u in its composition. It is a powerful antiseptic, and is used lor 
preserving meat and fish ; for which purpose it possesses the advantage 
of acting in a much lose quantity than is requisite of common salt, and of 
not altering the task or impairing the nutritious qualities of the aliment. 
Professor Marchand has ascertained that a solution of sugar has no 
action on the teeth out of the body. It may hence be inferred that ihe 
popular notion that sugar is injurious to the teeth is founded solely upon the 
fact that the excessive use of sugar has a tendency to cause acid dyspepsia, 

•« The medical properties of sugar are those of a demulcent ; and as 
such it is much used in catarrhal affections, in the form of candy, syrup, 
etc. According to M. Provencal, it acts as a powerful antaphrodisiac, 
when taken in the quantity of a pound or more daily, dissolved in a quart 
of cold water. For an aa aunt of the supposed therapeutic power of the 
vapour of boiling cane-juice, in bronchitis and incipient consumption, 
apn, ^ by living in a sugar-house, the reader is referred to the papers of 
0. S. A Cartwright, of New Orleans, coni aned in the 47th and 51st 
volumes c the Boston. Med. and Surg, Journal . In pharmacy, sugar is 
employed to lender oils miscible with water, to over the taste f medicines, 
to give them consistency, to preserve them from change, and to protect 
certain ferruginous preparations from oxidation. Accordingly, it enters 
into the composition of the compound infusion of roses, of several mix¬ 
tures, pills, and powders, of many fluid extracts, syrtfps, confections, and 
of nil tne troches. Molasses is used for * forming pills, for which it is well 
fated, preserving them soft and free trom mouldiness, on ar< ourt of its 
retenhveness of moisture and antisepti qualities* 

<f The'influence of sugar in preventing changes in organic substances 
u . y he ascribed to an extraordinary osmotic power in its solutions, by 
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which infusoria and all other of the lower forms of life, to which fermen¬ 
tative processes are now generally ascribed, are almost instantly destroyed, 
the organism collapsing through the rapid exosmose of its fluids into ihe 
saccharine medium. All the different kinds of sugar susceptible of the 
alcoholic fermentation have this power ” {Dr. Louis , Mandl ., Archives 
Gc i. dc Med., sc s6r. XVI., 49, Juillet, i860). (United States Dispevsa • 
tory, p . 1261.) 

Food Ik Fodder.—For an account of the extraction of sugar and of the 
by-products in the manufacture of that article, see Sugar Manufacture be¬ 
low. A thick juicy variety of sugar-cane is grown over almost the whole 
of India, which is largely used in the raw state as a sweetmeat. It is stript of 
its leaves, cut up into lengths of about 1 to 2 inches, and thus prepared may 
be seen exposed for sale in most of the bazdrs throughout the country. The 
extent to which the cane is eaten does not appear to have been sufficiently 
taken into consideration in the estimates of yield of sugar from the acre¬ 
age of cane. Indeed, in many part:, of India, it may be almost said that 
cane is exclusively cultivated as a fruit. Thus of Montgomery it is 
stated that sugar-cane is very little cultivated for sugar-making, but is 
used simply as a pleasant article of food. Of Coimbatore and a few other 
districts the estimate has been made that the edible canes and seed-canes 
absorb about 10 to 15 per cent of the total crop. It is probable that some 
such figure should be allowed for the whole of India; in other words, the 
area of sugar production should be accepted at 10 per cent, less than the 
actual area of the sugar-cane crop. 

The 1. eaves of the sugar-cane are employed as fodder. Stewart men¬ 
tions that sugar-cane is occasionally grown without irrigation, the crop being 
used as chart for feeding elephants. The Financial Commissioner of the 
Panjab (in a report dated 1883) says that in Sialkot the inferior crops arc 
sometimes sold for fodder at R50 to R70 per acre, and in Multan at Kioo. 
Mr. T. D. Macpherson, writing of Bengal, says that the leaves, stripped 
from the canes, mixed with the crushed refuse obtained after < he extrac¬ 
tion of the juice, are given as fodder to cattle. A very similar statement 
is made of one district and another throughout India. Thus in the Karnal 
(Panjdb) we read that the *• cane is cut down and dressed on the spot by 
stripping the leaves and cutting off the crown (ganla). These are given 
to the cattle to eat. In Ludhiana the flag which remains after cutting off 
the st fid-joints is either given to the cattle to eat or is used as fuel for the ' 
boiling of the juice. But more direct references occur to the use of sugar- I 
cane as a fodder. Thus, for example, of Gujranwala it is stated that a', 
red coloured cane known as chinkha is “sometimes grown only as a 
fodder.” The tops known as bhadyas are at Khandesh used to feed the 
cattle employed at the sugar-mill. 

Mr. Benson (of the Saidapet Farm, Madras) furnishes the following 
instructive notice regarding the value of sugar-cane as a fodder : — 

“In order to test the capabilities of the crop as a fodder-producer an 
average row of canes was cut down in November; the canes weighed 
M^lhend the loppings 392ft.; or, together, 1,554ft, equal to 131,6%4ft 
per acre:, worth at lea1*290, so that it would have been far more I 

able to have treated the crop as a fodder one. whilst, if the whok hnd been 
cut fn, fodder at the time the single row of canes was harvested there 
would also have been a large saving in thi, oat of we ering and weeding m l I 
a large second crop would have been ob -lined. There can be no doubt ' 
but that sugar me as a fodder-produu r is almost unequalled by /my crop 
Our municipalities, with their abundant supplies of manure, might lind 
it worth while to grow sugar-cane as a fodder r, op ; tl-<\ might produce 1 
it in all favourable localities at R5 p»<• ton, at whim price h should m eet ' 
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with a large demand for feeding milch cows and draught cattle” ( Saida - 
pet Expenme :tal Farm Manual and Guide). 

As having a bearing on the subject of the extended employment of 
sugar-cane is a fodder, it may be staled that many writers on the subject 
of the advantages of sugar or molasses as a fattening article of diet 
1 laintain that it has another property, and one highly injurious, vis., it tends 
to n nder the breed sterile, both male and female. The reader will find 
interesting particulars on this subject in the Journals of the Royal Agri¬ 
cultural Society of England. 

Domestic aud Sacred.—The refuse cane (after expression of the juice) 
is sometimes dried and utilised as torches by the Natives of the central 
parts, oi the Panj.'ib where the strips are called pachcliian. At other 
times they arc twisted and made into ropes, mats, or chairs. Owing to 
these uses of the refuse, objection is sometimes raised to the iron roller 
mills as breaking up the cane to such an extent that the fibre is valueless. 
The refusor “ megass ” is very generally used as fuel to boil the juice, and 
all toe rarely is it employed as a manure. 

In its Unrefined state sugar is used as a votive offering by the Hindus 
at the shrine of their gods. It is given by inferiors to superiors as a mark of 
respect The cultivated plant cannot be said, however, to be held in the 
same veneration as the wild Sara or Kasa. While the plant is not worship¬ 
ped as an mnblem of the gods, every operation in cultivation and manufacture 
is governed by very pronounced religious observances, and the ultimate pro¬ 
duct holds a high place in ; he esteem of the Hindu. The bow of Kdmadeva 
(the Indian Cupid) is sometimes represented as made of sugar-cane, at other 
times of sweet-smelling flowers. In either case the string is composed of bees. 
His live arr - vs are each tipped with the blossom presented to Kdmadeva 
by Vasanta (Spring). Sir W. Jones translates a passage on this poetic 
conception as follows :— 

<c He bends the luscious cane, and twists the string 
“ With bees ; How sweet! but ah ! how keen their string, 

“ He, with five flow’rets tips the ruthless dait*, 

0 Which through five senses pierce enraptured hea ts.” 

The intimate association of sugar-cane and sugar with the Hindu 
religion has been urged (in the historic chapter below) as justifying the 
belief that the cane, : f not a native of India, has at least been cultivated in 
this country for a longer period than can be shown in connection with any 
other p, • l of th, globe. The Institutes of Manu make undoubted allusion 
to sugar-cane as well as to palm sugar, honey, and other saccharine sub¬ 
stances. There is, therefore, no room for the suggestion that sugar-cane 
has recently been substituted in the religious observances of Hinduism 
fur mauna or honey. Such substitution, if i 1 . took place, must have been 
some . uoo or 3,000 years ago. It has to be admitted, however, that the 
earliest allusions in the classic literature of the Hindus to sweet substances 
arc such that it is impossible lo determine what is actually ueant, An 
interesting feature of some of the religious practices have obviously been 
incubated with he ob/ c of regulating and guiding the cultivator of 
c«Vi Thus, for example, the almost childish superstition against the 
flowertngof the cane Has doubtless its origin in the ob >ervatir n that when 
auowcd to flower the cane loses it . sweetness and degenerates until such 
stems v.. did probably prove valueless for the purpose of propagation. 
This v,.>uld lead to the supposition a o, that it was early found that pro¬ 
pagation by mean 1 of seed was of no valu in preserving tlie sn el/riru- 
proper ,f die stems. The flowering of t.hc cans was theicfon >ronoiinc< > d 
a verv ominous occurrence. It was a funereal flower, foreboding death to 
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whomever might chance to look on it. It is impossible in this place to 
find space for the very extensive series of passages that might be here 
quoted regarding the religious observances connected with cane culture 
and sugar manufacture. 1 he two which here follow may be accepted as 
representative. In 1792 the Political Agent at Banares furnished a long 
ai d most instructive report on sugar-cane, from which the following may 
be specially given as indicating the religious observances: — 

“ The attachment of the Natives to their established customs and usages 
is well known, and on the present occasion it may not be improper to state 
sonic of the superstitious notions of the ryots respecting the cane, as it will 
tend to show that any improvement which may be attempted in the culture 
thereof, can onl) be effected by gradu. l slops and the most encouraging 
and lenient measures.” 

“ The ryots consider the sugar-cane (and also the betel plant) in a 
sacred and superior light; they even class it amongst the number of their 
dcutahs . 1 lie first fifteen days of Ko nr (or September), termed pH ere * 

pi 1 ; h, are devoted by the Hindus to religious ceremonies and offerings, on 
account of their deceased parents, relations, and friends ; such of them as 
have been berelt of. their parents refrain from every indulgence during the 
said period, as being the season of mourning and mortification ; and as 
they deem the performance of the higher rites of their religion (such as 
making offerings of sweetmeats, cloths, jewels, etc., in the temples of their 
several deities, and also the sacrifices denominated Howm~juet; etc ) a 
pleasure and enjoyment, those are li*. vise carefully avoided?’ 

" ihe sacred appellation of the cane amongst the ryots is Nae'bel- 
and hence, for th. reasons above stated, the immediate owners of the cane 
plantations sedulous.y refrain ;rom repairing to or even beholding ihcm, 
during the continuance o the Ptiereputch. On the . Oh ofCoteeck 
(or October), termed by the ryots Deauthan, they proceed to the fields 
and haying sacrificed to Nugbde, a few canes are afterwards cut and’ 
distributed to the Bramins. Until these ceremonies are performed ac¬ 
cording to .he rules of established usage and custom, no persuasion or 
inducement can prevail upon any of them to taste the cane or to make anv 
use whatever of it.” " 

• I* 0 . 1 ! th< b ;sth , o{ (or May), termed the Desharah, another usage 

is strictly adhered to. As it is usual with the ryots to reserve a certain 
portion of ti e canes of the preceding year, to serve as plants for their 
m w cultivation, it very frequently happens that inconsiderable por- 
tmns of cane remain unexpended after the said cultivation has been 
brought to a conclusion. Wherever this happens to be the case the oro- 
pnetor repairs to the spot, and having sacrificed to Nag hole (as before 
stated) he immediately m is fii 2 to the whole, nnd is exceedingiv careful to 
have,h,s operation executed in as complete and efficacious a manner as 

“The cause of this extraordinary practice proceeds from a suoersti- 
oous notion of a very singular kind. The act is committed from an am 
prehension that if the old canes were allowed to remain in tl,r. 1 j 
beyond the 2 «h of Jeyte. they would, inaii 

and seed ; for the appearance of these flowers the v consider a on t ,‘ ! 
greatest misfortunes that can befal them > t u 

“They unanimously assert that if the proprietor of a plantation 
happens to view even a single cane therein which is in flower, the g^v ' 
calamities will bel ,I himself, his parents, his children, and hi.. prooJr v • 
in ; >rt, that death will sweep away most of the members, or, T V, 

whole, of his family, within a short pet iod of time after Ins having seen i;!\ 
cane thus in flower.” 
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“ if t ] ie proprietor’s servant happens to see the flower, and immediately 
pulls it from the stalk, buries it in the earth, and never reveals the cir¬ 
cumstance to his master, in this case they believe that it will not be 
productive of any evil consequences. But should the matter reach the 
proprietor’s knowledge, the calamities before stated must, according to 
their ideas, infallibly happen.” 

“ In support of this belief, many of the most aged zemindars and ryats 
in this province recited several instances of die above nature, which they 
affirmed to have actually happened during their own time, and, moreover, 
that they had been personal witnesses to the evils and misfortunes which 
befel the unhappy victims of. the discretion alluded to. These super¬ 
stitious ideas must have originated at a very.distant period since the) are 
now so firmly rqoted in the mmds of the ryots in this part of the country. 

<< As the new cane is in the strength of vegetation during the rains, or 
in th months of Saween and Bhadoon (July and August), the proprietors 
in many pans of this province carefully avoid repairing to, or viewing, 
their plantations during those months, lest a cane flower should accident- 
alk strike their sight, and thus entail upon them those miseries, which 
they are fully persuaded, must speedily follow such a circumstance. 

“ The ryots have several other singular notions in regard to the cane 5 
but the particulars I have already taken the liberty to enumerate will 
sufficiently show that any measures which may be adopted for future 
improvement, in respect to the cultivation, etc., must be introduced with 

circumspection and care, and must hold out a more than ordinary degree 
of encouragement, otherwise it will be extremely difficult to overcome those 
prejudices and opinions, which have acquired so absolute an ascendancy 
over their minds, end which appear to have been entertained in this part 
of the country for ages past.” ... .1,1 

1 he following passage may be given as illustrative ot the agricultural 
practices of the people of the present day 

«. Rites and sacrifices are performed on the germination of the cuttings, 
at the Naudurga. festival in September-October, and m the following 
month, to avert a disease (snndi) vvh’^b affects the crop. But the most 
import.- ni ceremonial connected with its growth is the Dcothan in the end 
of O. tober. This, which celebrates the awaking of Vishnu after lus 
slumber in the infernal regions,:.' to sugar-cane vvhatthe/lrrrawisto other 
crops-a sort of harvest-home. Beforethis day no Hindu will eat the cane, 
and even jackals are said to avoid it. But on the Deothan several stalks 
are cut, five being reserved by the owner of the crop, and O'e each dts 
tribu.ed t" (he village priests and craftsmen.. On a hoard tamed the 
all-grim are daubed, with covvdung and clarified butter, the ..gores of 
Vi -him and bis consort. On the same receptacle are set *g, cottw.i, and 
other vegetable' ofh rings; while around it. tied together by the r tops, the 
farmer places his five cane stalks. A burnt sacrifice and pr ye s c 
followed bv the elevation of the s&ligram. During tins last prot. ss the 
women of the household repeat five times the following incantation ; 

u Ari j. Oh God ' Be seated, Oh Lord ! 
r - oa l thy ca \> ts, Gou of Gava Gajadhar: 

Sil on them, highest Rama of Kamj>iL 
A1 isc, God, a thousand timei arise. 

All pm -nt then move round the siligrum. The tops (juri )I of the five 
cane : talks around it are severed, burp up to the roof-tree, and burnt on 
the arrive! of the Holi festival some months later. At the moment 
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singing go on frantically. Houses are set in order, and marriages which 
have been suspended during the rains recommence ” ( Bareilly Gas.) 

Saccharum spontaneum, Linn.; But hie, Fodder Grasses , 25. 

Syn.—I mperata spontanea, Bcauv.; S. semidecumbens, Roxb.; S. 

CANALICULATUM, Roxb. 

Vern.— Kdns, kagara, kosa, kus, kds, Hind. ; Kash, bus, hhdgrd , kashiya, 
Beng. ; Kdns, kdnsa, kdnsi, N.-W. P.; Rara, hhagar, OunH ; Kish, 
jasha, j hdnsh , Ku : i a o n ; Kdhi, kdns, sarkara, kdnii, Pb. ; Kash, kashi, 
baas, Raj. ; Khan, kdhu, khan, Sind ; Khdtt, kdns, padar, C. P.; ra. 
Mar. ; Rcllu-gaddi, verri cheruku, vcduru , tcore-gadi, billu gadd 

lEL.; Thetkia kyn, thek-kay-gyee, Burm.j Kasd, kasha , k hag gar a. 
Sans. Roxburgh gives khurl as the Bengali name for his S. semi- 
decumbens, and kagara for S. spontaneum. 

References. — Roxb. FI. IndC.B.C., 79 ; Voigt, Hort. Sub. Cal., 
7pS ; Trimcn, Svs. Cot. Cey. PI., 106; Dais. & Gibs., Bomb. Ft., 304 ; 
Stewart, Pb. PL, 261 ; Aitchison. Cat. Pb. & Sind PI. , 172; Mason, 
Burma and Its People, 524,816; Sir W. Elliot , FI. Andhr., 27 , 77, 164, 
191 ; Sir W. Jones. /Is. Res., IV., 248; U. C. Dutt, Mat. lied. Hindus, 
266, 304, 505; Murray, PL & Drugs of Sind, t2; Birdwood, Bomb. Prod., 
320; Baden Powell, Pb. Pr.,sr3 ; Drury, V. Pi. Ind., 376; Atkinson, 
Him. Dist. ( Vol. X., N.-W. P. Gao.). 321; UsvfulPi. Bomb. (Vo!. XXV., 
Bomb. Gao.), 237; Eicon. Prod., .V.-IF. Prov., Ft. V. (Vegetables, Spices, 
and Fruits), JO 1 ; Liotard , Mem. Paper-making Mat., JO, IQ, 66; 
Settlement Reports: — Punjab, Jhang , 24; Central Provinces, Upper 
Godavery, no; Jubbulporc, 8$ ; Nur'singporr, 57 / Gao.steers Panjdb, 
harual, iq ; Hoshiurpur, 14; Muoajfargarh, 26; Dcra Ismail Khan, 
J* > 7 hang, 19 ; N.-W. P., /., 85, 153 • IV,, Ixxx Mysore Coerg, 

» Agn.-Horti . Soc. Ind. :—Jour., X., no, 358 ; XIII., 315 ; XIV.. S7 ; 
New Si nes, V., Pro. (1875), 56 ; Ind. Forester, IV., 168 ; V., 31 ; VII., 
r 79 ; IX., 245; XII., 56 5, App., 23 : Balfour, Cyclop. Ind., III., 467. 

Habitat. — - A coarse, perennial grass, with long creeping roots ; . .bun- 
dn.nt throughout India and up to about 6,ooo feet on the Himalaya. It 
\ihhis in heigh', according to the nature of the soil, and appears to be 
most at home in damp low-lying ground, where it throws up flowering stems 
olten 12 feet in height. Being a gregarious grass, the snowy-white pube¬ 
scence, which surrounds the base of tne spikelets, renders it a conspicu us 
feature when in flower ; this usually takes place soon after the rainy season 
is over. Owing to its vigorous root-growth it is a most difficult plant 
to eradicate from cultivated land. In many districts of* Northern India, 
am especially in Bundelkhand, it has given much trouble to the farmers « 
by its encroachment on arable lands. The best known remedy is to plough ! 
up the land and smother tlie roots with a vigorous rainy season crop. I 
c . 6 0 .« hand, it is said that kdns grass, after a certain number 1 
01 yfars, will w'ear itself out and disappear. It is somewhat curious that 
as with Saccharum officinarum, Roxburgh had not seen the ripe -red of 
this species. r 

.1 _Tlli3 grass , is lar ? c, y used as a thatching material, and 
tne leas. es are manufactured into ropes, mats, etc. 

Fodder .—Ke ' “ v . 

young, given 

plentiful in the .. . 

pa furage for bufffdoe 5 , so much” so, thal the zatttindirs'of those' parts 
affirm that if there were no kdns there would be no buffaloes ' ' ^ 
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goats (Gao., />. r 5 ). Roxburgh, however, says that S. spontaneum la 1 
very common Bengal grass) “is so very coarse that cattle do not eat it 
except while very young.” 
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Sacrea & Domestic Uses.—Sir William Jones (in Asint. Res. l.c .) 
say?This beautiful find superb grass is highly celebrated in the 
Pur.itias, the Indian God of war having been born in a grove of it which 
hurst into a flame. It is often described with praise by the Hindu poets for 
ihe whiteness of its blossoms, which gives a large plain at some distance the 
appearance of a broad river.” Atkinson {Him. Districts) states that in 
Kumion the long-rooting curculi are Substituted for the kus'ha ?rass in 
/ehgK us ceremonies by the local Brahmans. Native yens are m ;dc from 
the flowering stems. In the Dacca District, Taylor (Topog., 59) says, it is 
one of the earliest plants to appear on newly-formed churs, and is chiefly 
used for fuel. 

SUGAR AND SUGAR-CANE. 

Sugar, Eng. /iSucre, Fr. Lucker. Germ.; Luccukro, It.; Azucar, Span, • 
Assi car, Pot:. ;, Sakhar, Rus. . Lukikr, Polish ; I.ukur, Hung. \ 
or Greek; Saccharum, Latin; Shakear, 

Pers.; Sukkar or As-sukkar, Arab , ; Sakkara, Sans . 
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SOURCES OF SUGAR. 

Ainslie very justly remarks that '‘the Hindus value sugar very highly; 
in its unrefined state it is offered at the shrines of their gods; it is presented 
by inferiors to superiors as a mark of respect; and is considered..by the 
Vyti.n s a extremely nutritious, pectoral, and anthelmintic.” It may^how- 
r be remarked that the sugar of sugar-cane is not alone the material so 
1 sed, r.or is it the only saccharine substance known to the Sanskrit authors. 
I re allusions‘that exist, in the classic literature of the Hindus, to sugar 
often clear 1 v distinguish the special forms; but it may be said that far 
atcr detail is given regarding sugar-cane than any of the other sugar- 
yielding plants. It may serve a useful* purpose to give here a brief 
enumeration of the chief Indian sugar-yielding plants. Fuller details 
regarding these will be found in this worlf, however, under their respective 
headings, su that the most superficial account is all that need be here 
giv.:n. I he following enumeration will suffh e to conve/some idea of the 
relative value of each plant in the sugar :npply of Indi — 


1 1. Acer Negundo. 


The Sugar-maple ol Nebraska, 


2. A. rubrum 

The Swamp-maple of Pennsylvania. 


; 3. A. aaccharinum. 

Ti e Sugar-maple of the Northern States and of Canada. 

India possesses sonic 13 species >f maple* but up to the present date 
none of tin . c- ham been found to at f«.rd sugar. In Vol I.,!'/, will be found 
a brief iu te on the subject of maple-sugar, in which the r commendation 
is nvide that it might be of value to the inhabitants of some of the Alpine 
tracts o: India to ascertain whether some of the better known sugar-yieM- 
nig species could be cultivated on the Himalaya. Dr. Aitchison urged 
this subject to the favourable consideration of Government many years 
ago, but apparently the experiment has never been cried ifi real earnest. 

4 Agave americana. 

The American aloe may be said to ban been completely acclimatised 
in ir .i i, but the juic obi.unable from it in its native country, is either not 
v : e'dud in 1 du in sufficient abundrdice. or 1 hr Nativcr>f llii;; country, have 
| 11*»t bf * made acquaimed with tlie full pr* p rlies of Uie plant. Neither 

liq 'or nur sugar at ' made fr« r. it in India. Su. Vol. 1 ., 135-136. 
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5- Arenga saccharifera. 

1 his is the Sago Palm of the Malaya, etc., but it is reported to be 
h and in Burma and in Orissa. In Java it yields from its sap 4 large 
amount of cane-sugar. The process of preparation pursued in that 
country was described in detail by Dr. J. E. deVry, and. his account of it 
will be found in Vol. I., 303-304, of this work Apparently the plant is too 
scarce in India to be regarded as a source of sugar. 

6 . Beta vulgaris. 

The Beet, though largely grown as a vegetable, to meet the European 
demand, is not utilized as a source of sugar in India. A special form, 
recognised by Roxburgh as distinct from the European species, under the 
name B. bcngalensis, must have been early introduced into this country. 

It is grovyn by the Natives fairly extensively as a garden vegetable, the 
leaves being eaten. See the article in Vol. L, 448-450. 

7 Bornssns flabelliformis. 

The Palmyra Palm (the Bari tree or tal) is largely cultivated in India. 1 
Rheede alludes to its being tapped in his day on the Malabar const 
rhe juice, rfis, obtained on tapping the flower-stalk, yieids a large amount 
of sugar. 1 his palm affords much of the jaggery sugar of Madras, parti- 
cuHrly in Tinnevelly ; but in Western India it is more 1 xtensively employed 
m the preparation of a fermented beverage. Buchanan-Hamilton wrote 
in is.07 that in Mysore the j agger v from this plain was more esteemed 
timn that from the date. In Bengal it is rarely if ever tapped at all, or at 
cast u is not utilized as a source of sugar. It is apparently largely used, 
however as a source of sugar in Burma. The reader will find much 
7 SC / Ul ° n x Burmese P alm ^gar in the Journal Agyi,Hori . Soc 

, ^ eyt s )> 43-50- t Conf. with the account t^iven in Vol. I., 

497 - 5 °o* of this work.) 

8. Caryota urens 

J 1 ?!* is the Sa S°. Palm ? f India. It is tapped for its juice very much 
a. .er the same fashion as is pursued with the palmyra, and is the chiet 
source of palm-sugar in Southern Ceylon. Though sugar can be, and 
rw l fi IS ’ m . nJG from tree, wherever it occurs in India 'such as in 
, 1 d * e exceiitto which it is so utilised i‘ relatively unimportant. In 

than fro^^L rt V de " Cy ’ , h ®"'® ver ' * u ? ar «s more extensively used from it 
than 10m the palmyra. (Conf . with tnc article in Vol. II., 208.) 

9. Cocos nucifera. 

The Cocc '-nut Palm is, perhaps, more extensively emploved in Madras 

as a source ol sugar, than in other parts of India, 'in this respect it m n 
be said (coniointly with Borassus fiahellifonnisi to take the place in South 

— ■»"»A-ars 

10. Manna. 

Hindus, and from that point of view are important. P P ‘ ‘ uf tho | 

11. Melia Azadirachta. 

I he Neem Tree is known to afford a saccharine juice, from which * m o 

( ,e .l P r i t"' ed t ; b "' '* ?PP ,nra t<>be pni ployed t.edidii.tllv only, and 
cannot, thcrelore, be viewed as a source of sugar. 
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12. Phoenix sylvestris. N - ' 

The Common Indian Date Palm is perhaps the most important source 
of Palm sugar in India. It is very extensively grown in Eastern Bengal 
for that purpose, and is also to be met with in Madras and Bombay. In 
Mysore it appears to he more important than either .the palmyra or the 
cocoa-out. Robinson. wrote a prize essay-on palm-sugar for the Agri.- 
Hort. Sqc. Ind .—sec their Journal, ; Vol. X., 243-274. For further informa- 
> tion consult Vol. VI., p. 209. 

13. Saccharum officinarum. ' 

This is the Common Sugar-cane of which there are in India many very 
distinct varieties, each with well-recognised properties,- 

14. Sorghum saccharatum. 

This form of sugar-cane (commonly called Sorgho or Chinese Sor¬ 
ghum) has been introduced into India, but does not appear to be very ex¬ 
tensively grown. , It is, in fact, perhaps more largely cultivated as a fodder 
than as a source of sugar. It seems probate, however, that it may have 
afforded the sweet canes which were eaten in China prior to the introduc¬ 
tion of the manufacture of sugar; but, as opposed to that idea, it may be 
added that botanists seei.i to think that Sorgho was originally a native of 
. Africa. The more distinctly African form of the plant (S. kaffrarium), the 
Imphee cane, Huckel has at all events reduced to S. saccharatum. By 
agriculturalists they are, however, regarded as different, and il may be re¬ 
iterated thfU S. saccharatum is the Sorgho or Chinese Cane and S. kaffra¬ 
rium the Imphee or African Sugar-Cane. Both are extensively grown in 
America, and the latter was introduced into India at a much, earlier date 
than the former. Conf. with ,the article ^Sorghum saccharatum in this 
volume. 


15* Zea Mays. 


Many writers affirm that it was from the stems of this plant that the 
ancient Mexicans made their crude sugar. As partly supporting that view, 
it may be added that sugar has been made from.the stems of the Indian- 
edrn. 1 'hus, for example.. Mr. O. B. Taylor of PaJamoW describes the 
method he pursued in 1843 to prepare molasses from it. He remarks, 
however, that he failed to crystallize any of the juice, but distilled some of 
it into rum (Jour. Agri.-Hort. S!oc . Ind., Vol. If (Old Scrtes), S4 l )» 
V- recently - the subject has been discussed in India; and .n America, 
at the present time, it is attracting considerable attention, but the difficulty 
to crystallize the sugar seems to be insurmountable. .. 


OTTER SACCHARINE YIELDING PLANTS.* 


A much more extensive list of Indian plants, that afford saccharine 
substances, might be drawn up than that given above—the sources 6f the 
chemical substance, cane-stigar. Most of the articles \vhihh jjri'glit,‘-how¬ 
ever, bo here dealt with are of greater interest as materials from which 
alcohol is or might be prepared than as sources of sugar. Some of them 
ar^ byprt luris from alter Industries,* and if utillzable could be obtained 
cheap and in great abundance. Foremost among these should be men¬ 
tioned ndi o sugar. The reader might find.it useful to peruse the remarks 
m that subject (article Indigo) in Vol. IV., pp 444-446. *6 will bo seen 
fhat. he method of nvmvffacturing indigo, presently pursued, is ■ :* cause 
ternu nlm ion in the steeping v t -.hereby, the indicate extracted from the 
plant, splits into indigo-blue and indigo sugar, the former substance being, 
i \ th fermentation,reduced to indigo-Whue,only to have,by an expensive 
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process of oxidation, to be reconverted into blue indigo, rhe indigo-sugar g AC HARlNE 

is rejected as useless. So, in a like manner, a large amount of sugar is a: - . PLANTS. 

nually thrown away by the coffee planters, who fail to utilize the pulp of the | 

berry. Jute cuttings may be reduced to a form of sugar and fermented 

and distilled into a spirit or whisky. The flowers of the mauha (Bassia 

iatifolia) contain a large quantity of saccharine matter which, in the region 

where the tree occurs plentifully, is taken advantage of m the preparation 

of an alcoholic beverage. A writer in the Transaction of the Agru- 

Horticultural Society of India [Vol III., 173 (1836)], recorded his having 

failed to produce crystallizable sugar from the mauha ; but he urged that 

since beet was being so used in Europe, the question of utilization of mauha 

flowers as a source of sugar should be investigated by the chemist. 1 his 

subject is again dealt with in the Journal, tfol. VII. (New Series), Proc., 

1884, p. Ixxxv. Later on Messrs. Turner, Morrison & Go. furnished an 
analysis of ?nauha sugar. It contains 67*2 per cent , so they found, or 
glucose, but not even a trace of crystallizable sugar. In addition to the 
Manna-yielding plants (which need not be here dealt with) there are other 
sources of saccnarine matter obtained through the. instrumentality, of 
insects. The Indian traffic in honey, for example, is very extensive. 

Ualwa —a sweetmeat of camels’ milk and honey—is largely imported and 
sold throughout the country. Many fruits also are well known to afford 
peculiar sweet beverages {sherbets), or to be capable of distillation into 
liquors. Among the latter may be mentioned the Pine-apple, the Eugenia, 

Grewia, Opuntia, and many others. The Soma or Horn a of the ancient 
Sanskrit wiiters was very probably a flavouring ingredient, in its action 
similar to hops, which was used along with a maltose fermentation (sec 
Ephedra), VcL III „ 246-25:.) 


THEORY OF THE FORMATION OF SUGAR. 

The above enumeration is by no means an exhaustive one of all the 
plants which in India are known to afford sugar or saccharine matter. 
The formation of sugar-cane within the tissues of plants is one of the 
most obscure problems of vegetable economy. Sugar is a carbo-hydrate, 
that is to say, a compound formed of ' carbon, hydrogen, and oxygen. The 
last two elements are present in ihe proportions in which they exist in 
water, hence the term a carbon hydrate. Starch, from the botanical point 
of view, might be said to be the"^ simplest or primitive carbo-hydrate, be¬ 
cause all the known members of the series of such compounds can be 
expressed as derivatives from starch. The departures n their composition 
from that of normal starch are recognised as having been brought about 
by obscure functional changes which have hitherto escaped the chemist’s 1 
i net hods of experimental determination They, are vital modifications, i 
the starch being reduced to one condition or raised to another, according ! 
to the varying requirements of life. It is, perhaps, scarcely necessary to I 
explain that all the starches formed hy plants, are elaborated 111 the leaves. 
The carbonic acid absorbed from the air may, roughly speaking, be said 
to enter into che weal union with the w ater brought up from the roots, oxygen ' 
being eliminated. The assimilation of carbonic acid and the formation of 
starch is thus sot? effected independent of the fund materials drawn from the j 
soil by the roots. But of 1 ourse the activity of the process will de • d greatly 
upon the vigour of the plant, and hence a starch-yielding crop, such as the ^ 
potato or the sugar-cane, may be a very exhausting one, although the pro¬ 
duct for which it is grown is primarily derived from the air. From starch 
all the solid materials of the plant are built up,—cellulose is simply a special 
modification of starch. But starch, as it is known to the chemist an 1 as it is 
presumed to be formed through the assimilation that takes place in the leave 


THEORY of 
FORMATION. 


59 


















iWSTfty 





: <SL 

Dictionary of the Economic 


SACCHAHUM : 

Sugar. 


Theory of the 


‘ 0 f iI0N ; is a subbtance of only partial solubility. To be carried from the leaves to 

SUGAR. the growing parts of the plant, it must, therefore, be rendered soluble. The 

exact method by which that change is effected has never been satisfactorily 
explained. A somewhat similar phenomenon occurs in germination. The 
I ^tarch stored up in the seed is rendered soluble through the action of the 
ferment termed diastase. The reader will fmd T certaiji particulars of the 
| changes that take place in germination under the*article Malt Liquors, 

( Vol. The process of. malting may be said to be an arrested 

germination. The action is allowed to proceed so far only as to effect the 
change of the starch into a form of sugar which is often designated maltose. 

• By further fermentation and destination alcohol is obtained fiom the 
maltose, An additional change taking place, which could not be accom¬ 
plished on starch direct. It is believed that diastase is present in the sap 
of many plants, that is to say, that it is, not confined to the germination of 
the seed.. E}ut maltose is by no means frequently found in plants. The 
| soluble carbo-hydrate most abundant is glucose , or as it is often called 
dextrose, or grape-sugar. It thus seems necessary to presume the existence, 
in the sap of the plant, of .some other ferment than diastase, or some reagent, 
so to speak, which would produce grape-sugar from the starch formed in 
the leaves. This is met by the common belief that the action of dilute 
acids, on maltose (starch-sugar), is to convert that substance into glucose 
Dilute acids abound in plants, and if this supposed action could be con¬ 
firmed by direct chemical experiment, the presence of glucose would be 
readily accountable. In the Kew Bulletin (February 1891), the formation 
i of sugar, in the sugar-cane, is discussed, the object being to draw attention 
to the subject of possible improvement of yield. In that article the following 
passages occur:—" Leaving glucose for a moment we may turn our at¬ 
tention to cane-sugar. While the former is a migratory product, destined 
I to afford material for the building up of tissues, the latter, as Sachs 
correctly points out, is a *' reserve-material ” stored up for some future effort 
of growth on a large scale, such as the process of flowerirg. Yet it is 
singular that it is twice as soluble as glucose. Nevertheless glucose seems 
to be what may be called the sugar ‘currency’ of the plant economy, 
and cane-sugar only the 4 bullion ’ or banking reserve. The botanist is 
quite clear as to what happens in a cane-sugar plant This is Sachs’ 

, account—‘'Starch is assimilated in the leaves of the Beet; in the petioles 
it is Found again in the foTm of glucose. This glucose now enters the 
growing and swelling root, and is transformed into cane-sugar in its 
parenchymas.* 

In the Journal of the Agri.-Horticultural Society of India, July iSqo, Mr. 

Criper published the results of his analyses of various parts of the sugar¬ 
cane rtems. These exhibit, as Mr. Criper says, “the gradual formation 
01 sugar in the sugar-cane, at different periods of its growth.” Summar¬ 
ising his results Mr. Criper adds, “From the above analyses it will be 
noticed— 


1st ,—That the top joints contain no cane-sugar in November when 
nearly ripe. 

| v !';d. -The glucose is invariably present, being highest in September 
in the tor Joints, and lowest in November in the bottom joints, i.c , w’hen 
the cane is about ripe. 

3rd .—The top joints contain about 10 per cent, more water than the 
'bottom ones, and this ratio does not appear to ai er during ripening. 

4th .—The amount of water present is from 8 to n per ,cent. more in 
I July than in November. 
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Analyses of cane-juice at different periods gave ihe following re¬ 
sults : — 


Height of canes to commence¬ 
ment ot leaves 
To end of leaves 

Specific gravity of juice . 

Cane-sugar ♦ 

Glucose . . 

Ash . 

Albuminous matter 
Acidity . 

Water. 


1st Analysis, 
August 31st. 

... . 

2nd Analyst , 

3rd Analy.is, 

September 29th. 

1 

December loth. 

4 \ feet. 

5* feet. 

5i feet. 

9 „ 

„ 

10.J „ 

r°37 

1*04 

1*071 

4*^5 

8*oo 

i6*on 

T27 

2*00 

*31 

*73 

•78 

*73 

i\5« 

•89 

3*25 

*16 



92*08 • 

88*33 

79*71 

IOO 

100 

100 


FORMATION 

of 

SUGAR. 


li Ihe rise in the amount of albuminous matter, and decrease in the 
glucose, between September and December, is particularly noticed. It 
appears probable that the plant organism effects the conversion of the 
glucos- into cane-sugar by combination with the elements of water.” 

llls ,na .y lj eso; so far as the writer can discover, the formation of 
car.: sugar is even more obscure than the conversion of starch into glucose. 
Its formation has never been practically demonstrated; it would be neces- 

? ? a < tind i m what P art of . the P ,ant by what agenev starch 
hiced to glucose was made again to combine with water, in order to 

fsformeTa . '.' ery * as of °P inion that at first uncrystallizable sugar , 
o f ?l.e f 1 d r ia1 '^subsequent transformation into cane-sugar is duel 

vegetation, and especially to the influence of light. In the i 

m .' n , n/T wh '? 1 ' som ? ? { die foregoing remarks have been I 
taken, this difficult problem is briefly touched upon. The experiments 
performed by Brown & Morris lead to the supposition that maltose is 
direct!y converted into cane-sugar. “ We cannot avoid the conclusion ” 
these authors say, “that tran-fomjed starch is absorbed from tbe endo¬ 
sperm by the columnar epithelium of the embryo, in the- form of 
maltose, and that this maltose, by the more or less complicated meta 
bohe processes of the living cells of the embryo, is rapidlv converted 
into cane-sugar. W < have been able to demonstrate in a ver\ striking 
manner the ability of the greying tissues of the embryo to convert 
maltose into cane-sugar. this was done by cultivating the excised . 
embryos of barley upon a solution of maltose, and determining the cam- 
sugar sn the plantlets after such cultivation. Although under these cir- ! 
cumstances cane-sugar may b found within the embryo, nut a tr ie. 1 
can be discovert-1 in the culture medium itself, which we should expect ,f 1 
the n- ilt ise were converted by the action of any secreted ferment. Who, 
or thr or Ik r ham,, embryos are grown upon solutions of ,/c.t tr ,se (glu 0S ct 

Mo-rU "e /w 'l n " cane-sugar is formed in their tissue.'- Brown & 
Morris orninue their discussion of this subject in order to demons, X tlm i 
}' “ destination of cane-sugar Hie intimate conn“fhey s!!v I 
between cane-sugar and starch in pla its has been dearly shown of' ffite 
yeats by several chemists. In the case of the tuber of the potato, th, i 
( ependetice of its reserve starch upon the previous existence of cane-sugar j 
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in the juices of the plant has been very well shown by Aime Girard ( Compt, 
rend , 108 ( 1889 ), 602). The same has been done for maize by H. Lepley 
{Compt rend., 94. ( 1882 ), 1033), and for wheat by Balland ( Compt. 
rend., 106 (tS88), 1O10). In a series of experiments which we conducted 
a few years ago upon the barley plant, taken from the fields at various 
stages of its growth, we were able to satisfy ourselves that cane-sugar 
forms a large proportion of the sugars existing in the sap of the plant, and 
that this cane sugar disappears pari passu with the formation and accu¬ 
mulation of starch in the seed. Il is doubtless in the form of cane-sugar 
and its products of inversion that the transference of carbo-hydrates in the 
grasses mainly takes place.” 

The article in the Kew Bulletin concludes the discussion, of the form¬ 
ation of cane-sugar (briefly reviewed above), by giving a practical turn 
to the investigation. “ Cane-sugar in the sugar-cane,” wc are told, " as 
in the beet, is, as will be seen, the .derivative of starch. This substance 
is theresult of the putting together under the constraining action of solar 
activity of the materials of carbonic acid and water. In the field of nature 
the process will be most effectively carried on, and the result for the same 
expenditure in cultivation must be largest where the supply of solar activity 
is most abundant. All things being equal, the formation of sugar as a 
product of solar activity ought, in the tropics, to be more easily and 
cheaply accomplished than in temperate countries." But it may be 
assumed that *he beet sugar-producing sections of the Continent of 
Europe will not much longer persist in the effort to foster certain of 
their agricultural interests by taxing their home consumption of 
su^ar, serine that by so doing they make a gift of cheap sugar to 
England anil other countries. The beet sugar-producing nations may 
now be regarded as having gained the chief object they aimed at, namely, 
local production of sugar and a new branch of agricultural enterprise. 
The extraneous aid of bounties has doubtless forced beet sugar into 
markets it could not otherwise have reached and thus precipitated the 
expansion of the trade. The removal of the bounties would doubtless in 
certain directions curtail the beet sugar demand and thus restore to the cane 
industry a portion of its lo<t ground. The question is not, however, so 
much as might at first sight be supposed, one of greater yield. Even were 
it the case that beet a fiorded considerably less sugar to the acre of land 
than cane, it will very probably, as matters now.stand, always pay to pro¬ 
duce sugar in Europe, rather than to import it from foreign and distant 
countries. An entire restoration of the monopoly of sugar supply to the cane 
planters would, indeed, be undesirable and need scarcely be looked for. 
Beet root, it may be said, has educated Europe to the use of sugar : it has, 
in fact, expanded the demand as it has increased the facilities of production. 
Anv serious tendency to return to the former price of sugar womd be in 
favour of beet production, and therefore, were there no other considerations 
than these, it may safely be predicted that beet will very likeiy preserve the 
position it has attained, even were the bounties entirely removed, until 
some new source supply, or fresh discoveries in chemical science, distuib 
once more the balance of the sugar market, there will continue to be a 
large demand for, and a remunerative trade in, beet sugar. Ihe ad¬ 
vantages of tropical environment might be admissible as holding good were 
the plants grown in the cold and warm countries identical in their chemical 
and physiological properties, but it breaks down when a compari *on is 
made between a temperate-loving and a tropical plant, regardless of 
their individual characteristics. But it may be asked Has t beer, 
demonstrated that the difference m yield is so very great as to k.yi direct 
support to the argument advanced? Is the average yield of the forms of 
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cane in the tropics very considerably greater than the average of the various 
kinds of beet in temperate countries ? Most writers affirm that cane gives 
from 16 to 20 per cent., beet from 10 to 20 per cent. The yield from cane in 
Barbados has been returned at 2£ tons (5,6oolb) of sugar, but “ grey-neck ” 
beet is spoken of as having given 8,3331b. These figures, even if Correct, 
are, however, only individual returns—results always open to the change 
of being luxurious cultures or garden not field produce The yield- n 
one country or with any one particular form of cane or of beet .ire, how¬ 
ever, of less consequence than the average of all the sources from which 
the world draws its supply. For example, the average commonly quoted 
for cane would be considerably lowered were the yield obtained in India 
and China to be returned along with the Colonial figures. 

The future of the sugar trade is, however, very much more obscure 
than the hackneyed controversy of sugar bounties, or even the advantages or 
disadvantages of cane and beet. The formation of sugar in the living 
tissue of the plant is a problem regarding which the chemist is not likely to 
much longer rest satisfied with the assurance that it is due to solar acti¬ 
vity. Indeed, it may be affirmed that the conversion of non-crystallizable 
into crysfallizable sugar (when accomplished) will exercise a far greater 
influence on the sugar trade than was produced by the abolition of slavery, 
or has been attained by the beet manufacturers. And there are features in 
the cultivation of both cane and beet that point to the possibility of ad¬ 
vances in this direction being attainable even by the cultivator of the 
stock. The progress made with beet cultivation has, in fact, prepared the 
way for further advances. Even in cane planting there are certain wcll- 
ascertained facts, such as the observation that the different races of sugar¬ 
cane grown on the same field and therefore under the same degree of solar 
activity yield different amounts of sugar. The fact that a given variety of 
sugar-cane will not produce the same amount of sugar when grown on 
different soils or under different systems of cultivation (such as the degree 
and nature of manure or the abundance or scarcity of water) should also 
be borne in mind. Similar observations have been recorded in regard to 
beet cultivation. Thus, for example, it is very generally stated that " the 
nature of the season exercises much influence on the composition of sugar 
beet, especially on its richness in sugar which may range from 10 to 20 
percent. (Encyclop. Brit.). Then, again, " the formation of the sugar is 
favoured not so much by a hot summer as by dry weather and unclouded 
sky during autumn; hence the root succeeds better in North France and 
North Germany, than in Ceniral France and South Germany: hence also 
the prospects of remunerative culture in Canada and New Zealand, and the 
failure in Australia. Noihing is so conducive to heavy crops as an abun¬ 
dance of rain during the first two months’ growth of the plant” (Spotts* 
L'ncycl.j p. 1832'. Many Indian writers affirm that the ranes of the sub- 
temperate tracts of India are richer in crystallizable sugar than the canes 
oj the tropical, a fact opposed apparently to the theory of greater yield under 
higher sc ar activity. In this conned icn the reader might consult the remarks 
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,s .' a T ly ? ue t0 these causes, vie., overmuch w.ner and 
sal urn so. s. The writer has, however, fatted to discover anv verv definite 

th , e l, havi0, V of Indian su*ar-cane. but it would 
seem safe to conclude these remarks by the affirmation that the future 
Miccess of c.'ne, as opposed to beet sugar, must be towards the lowering of 
the price at which the article can be placed in the market. That 
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will best be attained by two separate series of improvements—the one 
directed towards increasing the yield of crystallizable sugar in the cane, 
and the other towards chemical and mechanical improvements to facilitate 
and cheapen the production of sugar from the juice. It may be said that 
much chemical and engineering skill has, for many years past, been 
bestowed on the subject of beet sugar production. The new facilities 
brought to light from time to time have been tardily adopted by the sugar¬ 
cane planters; and in perfect fairness it may be said that the sugar-cane 
manufacturers of the world as a whole have, relatively to the beet root 
producers, done little or nothing to better themselves. The successes of 
their rivals have been solely attributed to “ the pernicious system of 
bounties ” granted to beet sugar production. Without desiring to add 
another view to the voluminous coi troversy that has been thrust on the 
public, it may safely be said of the actual growers of beet root and the 
manufacturers of beet sugar, that, in certain respects, they deserve their suc¬ 
cess, and have almost earned rather than received the bounties they now 
enjoy The political aspecls of the question are, however, entirely different. 
It is for the countries that issue bounty-protected sugar to decide whether 
the gain of a new branch of agricultural enterprise more than compen¬ 
sates for the taxation imposed on their own consumption of sugar. The 
operation of the bounty system has been briefly and pointedly stated, by 
the author of the article “ Sugar,” in the Encyclopedia Bi itaiuca> thus : — 
“The efforts of growers have been largely directed to the development of 
roots yielding juice rich in sugar; and especially in Germany these efforts 
have been stimulated by the circumstance that excise duty on inland sugar 
is there calculated on the root. The duty is based on the assumption 
that from 1 2i parts of beet 1 part of grain sugar is obtained ; but in actual 
1 practice 1 part of raw sugar is now yielded by 9 27 parts of root. More¬ 
over, when the sugar is exported a drawback is paid for that on which no 
duty was actually levied, and hence indirectly comes the so-called bounty 
on German sugar. In :83b for 1 part of sugar 18 parts of beet were used, 
in 1850 13 8 parts, in 1860127 parts, and now ( 18^7) about 9*25 parts 
only are required. In France, until recently, the inland duty was calculated 
on ih<- raw sugar; hence the French grower devoted himself to the produc¬ 
tion of roots of a large size yielding great we'ght per acre, and had no 
! motive to aim at rich juice and economical production. Many processes, 
therefore, have come into use in German factories which are not admit- 
ablc under the French methods of working. But since 18^4 the French 
manufacturers have had the power to elect whether duty shall be levied on 
the roots they use or on the raw sugar they make, and a large proportion 
have already chosen th^ former.” It will thus be seen that with beet 
sugar production prosperity meant essentially progression both chemically 
I and agriculturally. 
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60 MICROSCOPICAL STRUCTURE AND RATIONALE OF EXTRACTION OF JUICE. 


Fluckiger & Hanbury give the following practical observations on 
these subjects:—“No cryslosare found in the parenchyma of the cane, 
the sugar existing as an aqueous solution, chiefly within the cells of the 
centre of the stem. The transverse section of the cane exhibits numerous 
fibro-vascular bundles, scattered through the tissue, as in other monocoty- 
lcdonous storm - ; yet these bundles are most abundant towards the exterior, 
where they form a dense ring covered with a thin epidermis, which is very 
hard bv reason of the silica which is deposited in it. In the centre of the 
ste n the vascular bundles are few in number; the parenchyma is far more 
abundant, and contains in its thin-walled cells an almost clear s< lution of 
1 sugar, with a few small starch granules and a little soluble albuminous 
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matter. This last is met with in larger quantity in the cambial p )rtion of SThUC- 
the vascular bundles. Poetic principles are combined with the walls of ^ the TUBE, 
medullary cells, which, however, do not swell much in water (Wiesner). 

‘‘From these glances at the microscopical structure of the cane, the pro¬ 
cess to be followed fo'r obtaining the largest possible quantity of sugar be¬ 
comes evident. This would consist in simply macerating thin slices of the 
cane in water, which would at once penetrate the parenchyma loaded with 
sugar, without much attacking the fibro-vascular bundles containing more 
of albuminous than of saccharine matter. By this method, the epidermal 
layer of the cane would not become saturated with sugar, nor would it j 
impede its extraction—results which necessarily follow when the cane is | 
crushed and pressed. 

“The process hitherto generally practised in the colonies— that of 
extracting the juice of the cane by crushing and pressing - has been elabor- , 
ately described and criticized by Dr. leery of Mauritius. In that island, 
the cane, six varieties of which are cultivated, is, when mature, composed 1 
of Cellulose , 8 to 12 per cent.; Sugar, 18 to 21 ; Water, including albumi- 
nous matter and salts, 67 to 73. Of the entire quantity of juice in the cane . 
from 70 to 84 per cent, is extracted for evaporation, and yields in a cry s- j 
tallinc state about three-fifths of the sugar which the cane originally I 
contained. This juice, called in French veson, has on an average the 
following composition : — 


Albuminous matters 
Granular matter (starch)? . 
Mm ilage containing nitrogen 

Salts. 

Sugar . 

Water. 


0*03 
o* 10 
0*22 
0*20 
:S*3h 
Sr 00 


loo’oo 


“ The first two classes of substances render the juice turbid, and greatly 
promote its fermentation, but they easily separate by boiling, and the juice i 
may then be kept a short time without undergoing change. In many 
colonies the yield is said to be far inferior to ' hat it should be; yet the ! 
juice is obtained in a state allowing of easier purification, when its extrac- ! 
tion is not carried to the furthest limit. 

“In beet root as well as in the sugar-cane, cane sugar was only said to 
bt. piescnt; leery, however, has proved that in the cane, some uncrystalliz- 
able (inverted) sugar is always present. Its quantity varies much accord¬ 
ing to the placer where the cane grows, and its age. The tops of quick- 
growing young canes yield a reso/i containing 2*4 per cent, of unvrystalliz- 
able sugar; 3*0 of cane-sugar, and 9*4 of water. Moist and shady 
situations greatly promote the formation of the former kind of sugar which 
also prevails in the tops, chiefly when immature. Hence that observer 
concludes that at first the 11 nci^ystallizable variety of sugar is formed and 
subsequently transformed into cane sugar by the force of vegetation, and 
especially by the influence of light. Perfectly ripened cane contains only 
to of all their sugar, in the uncrystallizablc state ” ( Pharmacagra - 
plii-a by l iickigcr & //anbury), 

The writer has preferred to republish the above brief abstract from the 
pen of ore of the most eminent of authors, rather than to attempt aconipila- 
tion ot the extensive literature that exists on the subjC 1. 1 he technical 1 

reader who may desire more details would do well to consult the very able 
ai d elaborate article on sugar which will be found in Spots' Encw. aperdia. | 
Under V e paragraph of references many works of special interest have 
also been mentioned. For more strictly scientific discussions on the 
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microscopical structure of the cane, and the formation of sugar, a library of 
botanical and chemical works may be readily obtained. 


CHEMICAL COMPOSITION OF CANE & CANE-SUGAR. 


CHEMISTRY. 


To give even the most elementary sketch of the chemistry of the 
saccharine substances, especially the practical bearings of the study on 
the sugar industry, would take many more pages than can be here devoted 
to the subject. In amplification, however, of the remarks which have 
already been made on the theory of the formation of sugar and the 
microscopical structure of the cane, the following brief passages may 
be republished “ Formerly chemists called everything a ‘ sugar* which 
had a sweet taste, and acetate of lead to this day is known as * sugar of 
lead* in commerce and familiar chemical parlance; but the term in its 
scientific sense soon came to be restricted to the sweet principles in vege¬ 
table and animal juices Only one of these— cane sugar— was known 
as a pure substanco until 1619, when Fabrizio Bartoietti isolated the 
sugar of milk and proved its individuality. In regard to all other 
‘sugars,’ besides these two, the knowledge of chemists was in the highest 
degree indefinite, and remained so until about the middle of the eighteenth 
century, when Marggraf made the important discovery that ihc sugars of 
the juices of beet, carrots, and certain other fleshy roots are identical 
with one another and with sugar of the cane. Lowitz subsequently show¬ 
ed that the granular part of honey is something different from sugar; 
this was confirmed by Proust, who found also that Lowitz’s honey sugar 
is identical with a crystallizable sugar present largely in the juice of the 
grape. Proust’s investigations extended to other sweet vegetable juices 
also. All those investigated by him owe their sweetness to one or more 
of only three species: (1) cane-sugar, (2) grape-sugar, (3) (amorphous) 
fruit-sugar. Proust’s results obtain substantially to this day ; a number 
of new sugars, strictly similar to these three, have been discovered since, 
but none are at all widely diffused throughout the organic kingdom. 

u The quantitative elementary composition of cane-sugar was deter¬ 
mined early in the nineteenth century by Gay-Lussac & Thenard, who may 
| be said to have virtually established our present formula, C 12 H a> , O,,. 
Under fermentation it has been explained how Gay-Lussac came tomis- 
corrcct his numbers so as to bring them into accordance with what we 
now express by C, H 12 0 6 =JC 12 H 24 0 12 . Dumas & Boutlay, some 
years later, found that cane-sugar is what Gay-Lussac & Thenard’s 
analysis make it out to be, while the ‘corrected* numbers happen to be 
correct for grape sugar. Dumas & Boulfay’s researches completed the 
foundations of our present science of the subject. ‘ Sugsu' is now a collec¬ 
tive term for two chemical genera named saccharoses (all C, 2 H_ ; O n ) 
and glucoses (all C 6 H 18 O fi ). Sugars are colourless, non-volatile solids, 
t soluble in water and also (though less largely) in aqueous alcohol; from 
cither solvent they can in general be obtained in the form of crystals. 
The aqueous solution exhibits a sweet taste, which, however, is only very 
feebly developed in certain species.’* “ All sugars are liable to fermenta¬ 
tive changes; a special character of the three principal vegetable sugars 
is that, when brought into contact as solutions with yeast (living cells o* 
saccharomvCes), under suitable conditions, they suffer vinous fermenta¬ 
tion, break up substantially into carbonic acid and alcohol. Dex- 
I trose and Irevulose break up directly, thus C 6 H 12 O rt =2 C.. H fl O F2 
C (),. Cane-sugar first, under the influence of tne soluble fernu n» in the 
yen'.t, gets inverted, and the invert sugar then ferments, the dextrose dis- 
| appearing at a greater rate than the Isevulose” (F.ncycL Brit.). 
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The great property of ihe glucose carbo-hydrates as compared with 
the saccharose is their power of resisting the action of acids. If a.saccha- 
rose such as cane-sugar (commonly called sucrose) be boiled with very- 
dilute hydrochloric or sulphuric acids for example, it takes up water, and 
each molecule thereafter splits up into a molecule of d:xtrose and one of 
kevulose thus s— 

C lt H ae 0 ^ r H* H l2 0 6 + C 6 H ia 0 B Cane-su^ar + water*Dextrose 

+ Lacvulose. 

For some years past the aid of the polariscope has been embraced in 
the analysis of sugar. Since the principle of that instrument and its 
application to the sugar industry exemplifies at once the difference 
between certain sugars, and manifests the properties of one of the most 
obi* ctionable constituents of cane-juice, it may be here very briefly ex¬ 
plained. If a polarised ray of light be made to pass through a medium, 
such as a solution of cane-sugar, the plane of incidence is seen to be 
different from that leaving the medium. A polarised ray may, in fact, be 
viewed as consisting of two circularly polarised rays, one of which becomes 
retarded in passing through a dense medium. That is to say, it is rotated 
to right or left. With Che sugars the rotation varies both in regard to 
the angle and the direction. Cane-sugar, for example, turns the plane 
of the polarised light to the right, but iftteevulose be employed, it is 
turned to the left—hence the name laevulose, or left hand rotatory glucose. 
The mixture of glucoses produced by live above decomposition of cane- 
sugar possesses the laevo-rotatory power or polarised light—hence the 
mixture has come to be called invert sugar. 

The glucose group of sugars are not similarly acted on by acids; but, as 
has been already said, they break up directly into alcohol and carbonic 
arid with yeast. Before this result can be attained with cane-sugar it 
must first be inverted ; but as acids are always present in the juice of the 
cane, the great danger in the sugar industry is the case with which this 
inversion takes place. Invert sugar is the uncrystal lizable portion of the 
saccharine juice. It is separated as molasses in the ‘ raw sugar * manu¬ 
facture and as treacle in the hand? of the refiner. So far as the produc¬ 
tion of crystalline sugar is concerned, it is a waste material which is most 
profitably disposed of by its conversion into rum. Chemistry has hitherto 
failed to effect the transformation of uncrystal livable to crystallizable 
sugar, though, as already briefly explained, this object is accomplished 
within the tissue of the plant. In the early state of the cane the perc ontage 
of glucose is very high ; but as it matures, the lower portions of the stem 
get more and more sucrose and less and less glucose. But even within 
the living plant, the danger exists of invert ion taking place. If the outer 
wall of the cane be injured, such as by being eaten by rats, ants, jackals, 
be admittefl, the heat of the atmosphere is sufficient to set up 
invert ion, and fermentation rapidly follows. This danger is a!) the greater 
when the mature cane has been cut and is ready for the mill. Delay 
means imminent danger of the production of more invert sugar. The loss 
is not merely the loss of the quantity thereby reduced, but it has been 
ascertained that for every proportion of invert sugar present in a juice 
m corresponding- amount of cane-sugar may be. said to be retained or 
cannot be entirely crystallized out of the mixture. All ' 
increases, V r * ‘ ’ 

lime before removing- from it the crystallizable sugar. From what has 


CHEMISTRY, 


then-fore, tenfold when the expressed juice is retained for^nv 
, , e removing from k the crystallizable sugar. From what has 

been said of the liability of cane sugar to invert or become non-crvstal- 

1 izable through the instrumenlalUy of dilute acids in the presence of heat 
the advantage of processes of boiling at low temperatures will be. readily I 
appreciated. 7 he mos { general method of preventing this evil is, however, 1 
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to add a! once to the juice an amount of milk of lime sufficient to neutra¬ 
lize the acids it contains. In amplification of what has been said, the more 
direct chemical and physical characteristics of cane-sugar may be learned 
from the following brief .statement:— 

u Cane-sugar is the type of a numerous class of well-defined organic compounds, 
of frequent occurrence, throughout the vegetable and animnl kingdoms, or Artificially 
obtained by decomposing certain other substances; in the latter case, however, glucose 
or some other sugar than cane-sugar is obtained. Cane-sugar C 12 H 22 Oj x or u 12 H,4 
(O H)g O3 melts, without change of composition, at 160 0 C., several other kinds of 
sugar giving off water, with which they form crystallized compounds of the ordinary 
temperatures. 

“Cane-sugar forms hard crystals of the oblique rhombic system, having a sp. gr. 
of 1*59. Two parts are dissolved by one part of cold water, and by much less at an 
elevated temperature; a slight depression of the thermometer is observable in the 
former case. One part of sugar dissolved in one of water forms a liquid of sp. gr. 
1*33* Sugar requites 65 parts of spirit of wine (sp. gr., 0*84) or So parts of anhydrous 
alcohol for solution ; ether does not act upon it 

“ Cane-sugar is of a purer and sweeter taste than most other sugars Though it 
does not alter litmus paper, yet with alkalis it forms compounds some of which are 
c« ystillizable. From an alkaline solution of tartrate of copper, cane-sugar throws 
down no protoxide, unh-ss after boiling. 

'* If sugar is kept a short time in a state of fusion at 160° C., it is converted into 
one equivalent of grape sugar and one of levulosan ; the former can be either 
isolated by crystallization or destroyed by fermentation, the latter bemg incapable of 
crystallizing or of undeigoing fermentation. Cane-sugar, which has been melted at 
160^ is deliquescent ard readily soluble in anhydrous alcohol, and its rotary power 
is diminished or entirely destroyed. It is no longer crystallizable, and its fusing point 
has become reduced to about 93° C., yet, before undergoing these evident alterations, 
it assumes an amorphous condition, if allowed to melt with a third of its weight of 
water, becoming always a little coloured by pyrogenous produces. In the course of 
time, however, this amorphous sugar loses its transparency and reassumes the crystal¬ 
line form. Like sulphur and arsenicous acid, it is capable of existing either in a 
crystallized or an amorphous state.“ 

“If sugar is heated to about 190° C., water is evolved, and we obtain the dark- 
brown products commonly called caramel or burnt sugar . T hey are of a 
peculiar sharp flavour, of a bitter taste, incapable of fermenting and deliquescent. 
One of the constituents of caramel, caramelane^ C l3 O,,, has been obtained by 

Gells (1 8G2) perfectly colourless. When the heat is augmented, the sugar at last 
suffers a decomposition, resembling, that which produces far, its pyrogenous products 
being the saini; or very analogous to those of the dry distillation of wood n {Fliickiger 
& fianbury). 

The briefest statement only of the chemical properties of sugar has 
been attempted above, the object having been kept in view to exhibit (he 
features of the subject that have a direct bearing on the sugar industry. 
Of the substances that have been lightly touched upon, it may be said 
that dwtro-glucose is manufactured on a large -.calc by the hydration of 
starch under the influence of diluted acids. It exists badly formed in 
cane-sugar and is found in fruits mixed with Isevulose. Maltose is pro¬ 
duced by the action of malt-extract or starch I.amdose is formed from 
cane-sugar along with dextro-glucose by the action of diluted acids, the 
two sugars existing in equal proportions in what is known as invert- 
sugar. 

Action of Acids and Alkalies, etc., on Sugar. 

The main facts regarding the action of arids in decomposing cane-sugar and of 
the alkalies in forming definit. compounds with it while they decompose gt note-sugar 
have cen incidentally alluded to above in more than one place. It seems, however, 
necessary to deal with this piopeit} of sacchaiu ' s and glucoses a little mote !Lilly. 
The mineral acids act diffei ently on cane-su - they are concentrated or 

dilute. Strong nitric acid, with the assistance ol heat, conve. isit into oxalic acid. 
The same acid, when weak, converts it into satcknric and, confounded by Scheele 
with malic acid Concentrated sulphuric .mid clea r s it Diiu'1 t.ydioi hloric ari l, 
when boiled with cane-sugar, converts it into a solid, brown gelatutou; nu Weal: 
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sulphuric acid, by a prolonged action at a high temperature, converts cane-sugar first 
into uncrystallizable sugar, afterwards into grape-sugar, and finally into uimin and ( 
ulmic acid. Vegetable acids are supposed to act in a similar way. Maumene has j 
found that cane-sugar undergoes the change into uncrystallizable sugar when kept ior | 
a long time in aqueous solution, as well as when heated with acids. 

When the boiling with acids is prolonged for several days in open vessels, oxygen j 
is absorbed, and, besides uimin and ulmic acid, formic acid is generated. Soubeit an 
admits the change of the uncrystallizable into grape-sugar, but attributes it to a I 
molecular transformation of the sugar, independently of the action of the acid, a\ 
according to his observation, the conversion takes place only after rest. In confirma¬ 
tion of his views, this chemist states that he found the same changes to be produced 1 
by boiling sugar with water alone. Not only docs cane-sugar change into the uncrys¬ 
tallizable when boiled with water, but, as clearly shown by an experiment of M. E. 
M. Rault in aqueous solution, under the influence of light, at ordinary tempera- ' 
tares it slowly changes into glucose, but this alteration does not take place in the 
dark (P. J. Tr. f Jan. 1872, p. 643 ). 

“ Cane-sugar unites with the alkalies ^nd some of the alkaline earths, forming 
definite combination which render the sugar less liable to change. It also unites with 
lead monoxide. Boiled for a long time with aqueous solutions of potassa, lime, 01 . 
baryta, the liquid becomes brown, formic acid is produced, and two new acids are 1 
generated ; one brown or black and insoluble in water, called «;classic acid , the othei 
colourless and very soluble, named glucic acid. Alkalies and alkaline earth are said 1 
to lessen the rotatory power of sugar in relation to polarised light} but the sugar 1 
recovers its power when the alkali is saturated ( Journ. de Pharrn., 4 esir., IV., \ 

314)- 

“The account above given of the action of acids and alkalies on cane-sugar 
explains the way in which lime acts In the manufacture and refining of sugar. The j 
acids naturally existing in the saccharine juice have the effect of converting the cane- 
sugar into uncrystallizable sugar, by which a loss of the former is sustained. The 
lime, by neutralizing these acids, prevents that result. An excess of lime, however, 
must be carefully avoided, as it injures the pioduct of cane-sugar both in quantity ' 
and quality. 1 he change in sugar which precedes fermentation, namely, the conver¬ 
sion of cane-sugar into the uncrystallizable kind, points to the necessity of operating' 
on the juice before that process sets in; and hence the advantage of grinding canes I 
immediately after they are cut, and boiling the juice with the least possible delay. 

Molasses is of two kinds, the West India and sugar-house. West India n olas- I 
scs is a black lopy liquid, of a peculiar odour, and sweet enipyreumatic taste. When 
mixed with water and with the skimmings of the vessels used in the manufacture of | 
sugar, it forms a liquor, which, when fermented and distilled, yields rum. Sugar- j 
/brnxc molasses has the same general appearance as the West India, but is thicker 
an “ *? as a different flavour. Its sp. gr. is about f ‘4, and it contains about 75 per cent. 1 
ot solid matter. Both kinds of molasses consist of uncrystallizable sugar, and more I 
or less cane-sugar which has escaped separation in the process of manufacture 01 1 
refining, and gummy and colouring matter. When the molasses from cane-sugar is 
treated with a boiling, concentrated solution of bichromate of potassium and boiled, | 
a violent re-action tak^s place, and the liquid becomes green ; but if it be adulterated 1 
with only an eighth of starch-s .gar molasses, the re action is prevented, and the colour 
is not changed 1 ’ (Dr. G Reich) (United States Dispensatory). 
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Tests ior tub Presence of Sugar. —“Neither 


...... f , . . - an aqueous nor 

an alcoholic solution of sugar, kept in large, well-closed and completely 
tilled banes, should deposit a sediment on prolonged standing (ab« of 
insoluble salts, foreign matters, ultramarine. Prussian blue etc 1 if •, 1 
portion of about i .gin. ,.f sugar be dissolved in to c.r. of boilinv «. a i,-r 
then mixed with 4 °r § drops .ftest-solutiotib? nitrate of silver and V 
of water of ammonia, and quickly heated .until the liquid begins 
ot more than a slight co oration, hut no black precipitaLe fh™, 


appear in the liquid after standing at rest for five minutes (abs of 
sugar, and of more than a slight amount of inverted sugar.” 
sugar may be distinguished from grape-sugar by Trommer’s test w hich 
consists in the use of sulphate of copper and caustic potassa. If a solm;. „ ' 
of tan?-sugar be mixed with a solution of sulphate of copper, and potassa I 
be. added in excess, a deep blue liquid is obtained, which, on being heated. I 
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lets fall, after a time, a little red powder. A solution of grape-sugar, 
similarly treated, yields, by heat, a copious greenish precipitate, which 
rapidly changes to scarlet, and eventually to dark red. Prof. Bottger 
finds that, when a liquid containing grape-sugar is boiled with carbonate 
of sodium and basic nitrate of bismuth, a gray coloration or blackening 
of reduced bismuth is produced. Cane-sugar, similarly treated, has no 
effect on the test. Dr. Donaldson’s test for sugar in the animal Jtutas is 
formed of 5 parts of carbonate of sodium, 5 of caustic pptassa, o ot bitar- 

trate-'f potassium, 4 of sulphate of copper and 32 of distilled water. A 

few drops of this solution being added to an ammai fluid, and the mixture 
heated over a spirit-lamp, a yellowish green colour is developed, it sugar 
be present d. Horsley’s test for sugar in diabetic urine is an alkaline 
solution of chromate of potassium, a few drops of which boiled with the 
urine, will make it assume a deep sap-green colour. Mr. J. Nickles points 
out in the tetrachloride of carbon, obtained by decomposing carbon di¬ 
sulphide by chlorine and aqueous vapour, a new test for distinguishing 
glucose and cane-sugar. This test mixed with cane-sugar in a glass tube, 
kept for some time near ioo c C. (2i2°F.|, causes a darkening of the sugar, 
gradually increasing till it becomes black. Glucose undergoes no such 
change”' (Journ. de Pharm, 4 sir., HI., U 9 ) (Unitea. States Dispc,. 
satory). 

Estimation of Sugar. 

« Cane-sugar does not precipitate the sub-oxide of copper fr°m alka¬ 
ne solutions of cupric tartrate, but it is very readily converted by bod¬ 
in', with dilute acid into invert-sugar, which does possess that propertt. 
Advantage is taken of this fact in what is generally called Fehling s test. 

A solution is made by dissolving 86 grammes of tartaric acio in civs 
with 104 grams, of caustic soda. To this is added 29 grammes of sul¬ 
phate of copper dissolved in water. The bulk is then made by additional 
water to 1 litre. This is Fehling’s solution, and in its application fm 
the estimation of sugar it may be used cither ‘ volumetrically or gravi- 
metrically,’ in either case, it is necessary, in the first place, to have a stan - 
ard. In'the volumetric process, which is the easier, -625 gram, o pu 
cane-sugar is for this purpose boiled for ten minutes with about four 
ounces of water acidulated with 5 drops of concentrated sulphunc acid. 

The solution is then cooled, neutralised with solu ^ O C a“f^ bic 
madc up to a bulk of 250 cubic centimetres. Twenty-five ubic centi 
metres of the copper soluiion are then heated in a white glass flask to 
boiling point, and the sugar solution is run off into it from a burette, care 
being^taken not to add more than will reduce the whole of the copper. It 
will generally be found that 40 c.c. of the sugar “ 

to-i gram, cane-sugar or 105 gram, glucose, will be requiredi to reduce 
the copper or decolourise 25 c.c. of copper have to hf > 

required to reduce the copper in 25 c.c. of Fehlmg s solution, the per 
centage of glucose is thus found :— 

=6 94 per cent., the cane-sugar equivalent, or 7-30 per cent, 
glucose. 


25 0 x 100 x *i 
45 X 8 
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It is then necessary to make a second experiment to find the total CHEMISiRY. 
amount of sugar present. A less weight than before—say 4 grams, is Estimation, 
taken and boiled for four minutes with about 4 ounces of water and 5 c.c. 
of normal sulphuric acid to invert the cane-sugar. It is then neutralised 
with soda and made up as before to 250 c.c. at 6o° F. (i 5 ' 5 ° C.), and if 
it be then found that 50 c.c. of this solution are necessary to reduce the 
copper in 25 c.c. of Fehling’s solution, the total sugar in the liquid, cal¬ 
culated as cane-sugar, is as follows:— 

= 12 ’ 5 » and !2 *5—6 , g4 : =5*56, the percentage of cane-sugar pre¬ 
sent” ( Belt , Chemistry of Foods). 


It does no seem necessary to here detail the gravimetric method, but 
it may be said that the standard is the quantity of cuprous oxide precipi¬ 
tated by a given quantity of sugar-solution. A further chemical method 
of determining the quantity of sugar present in a solution is based on the 
production of alcohol from it as compared with the similar results with a 
standard. The quantity of alcohol formed , or the loss of carbonic acid 
being either or both of them resorted to for the determination of the sugar. 
The formula for the conversion of cane-sugar into invert-sugar as also that, 
for the further reduction of the mixed glucose to alcohol and carbonic acid 
have been repeatedly given so that the reader should find no difficulty in 
applying this method. In working this system of analysis much labour is 
saved by using Gilpin’s tables. The most ready method and the one now 
very largely employed, however, is that based upon the behaviour of a pola¬ 
rised ray of light on being made to pass through a solution of sugar. The 
principle of this analysis has already been briefly explained, but it may be 
further exemplified by giving an example. “ If a tube 1 decimetre long 
be filled with a solution of pure cane-sugar, containing 1 gram in every 
c.c. of fluid, it will rotate the plane of polarisation of 73*8 degrees to the 
right, and this is called the specific rotatory power of pure cane-sugar. 
Rotation is in proportion to the length of the tube, and the mass of sub¬ 
stance possessing the rotatory power, water being quite neutral. 

It follows, therefore, that if we take a solution, containing a decigram of 
pure cane-sugar in every cubic centimetre of fluid, the tube being the same 
length as before, we obtain a rotation of 7*38°. If we then takc an impure 
cane-sugar, and make a solution such that it shall contain i decigram in 
every cubic centimetre of liquid, fill a tube, 1 decimetre in length, with 
such solution, and find the rotation to be (yp. We should, supposing no 
invert-sugar to be present, find ihe percentage of sugar by the following 
proportion: as 7*38 : 6*3 :: foo: x. The rule for finding the specific 
rotation from the observed rotation is : Divide the observed rotation by the 
length of the tube, multiplied by the weight of sugar in each c.c. of liquid, 
1 gram, being the unit oi weight, and \ decimetre the unit of length. Thus* 
if a solution, containing 0*150 gram, of sugar in every c.c. of fluid, has an 
observed rotatory power of 16 6 in a tube 2 decimetres long, the specific 
rotatory power would be — 

J7^o’=53 - 33° 

rrtd if this were a cane-syrup, the percentage of sugar would be 7vS • 
53*33 •: IOO : x. But raw sugars generally contain more or less invert 
sugar; and as glucose has a specific rotatory power of 56° to the riirht 
while laevulose, at a temperature of 57-2 F. (14° C.), rotates 106° to the 
left, the specific rotation of invert-sugar at 57-2° F. must consequently 
be— 

/ s 106-56 o 

(2) - ± =.25° 
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CHEMISTRY. to left. If therefore, at the temperature of 57 2' F. we obtain a solution of 
sugar which produces a specific rotatory power of 67°, and we find by 
Fehling’s test that it contains 4 per cent, of invert-sugar, we have the data 
necessary for estimating the cane-sugar. Let the percentage of invert- 
sugar by Fehling’s test, b the specific rotatory power of the sugar 
examined, and x the percentage of crystallized cane-sugar, 

(3) Then 100 b + 25 a 

73-3 ~ X * 


In the trade the percentage of crystallizable sugar is not regarded as 
the sole criterion of value. The percentage corresponding to the angle, 
given by the mixed sugars, is, what is called by sugar merchants, the 
percentage of crystallized sugar; and the percentage of ash, as well as the 
appearance of the sugar, is taken into account along with this indication in 
fixing the price. It should also be remarked that beet sugar contains very 
little invert-sugar, so little indeed that it is disregarded on the continent*’ 
(Bell , CI Ministry of Food). 

It may be here added that a rough and ready mode of ascertaining the 
relative amounts of crystallizable sugar ant 1 mola.ses’ present in knar or rab 
—the raw material sold in India to the sugar manufacturer—waspruposed 
bv Mr. J W. Laidlay in the Journ. Agri.-Hort.Soc. of India IV., 147-151. 
This was based on the ascertained specific gravities of pure sugar and 
molasses. The former he accepted as having the sp. gr. of 1 *2290 at 84° F. 

| the latter 1*37. Mixtures of these two, he thought, could be ascertained by 
a set of scales sind a small bottle to hold say 5 *0 or 1.0:0 grains of water. 
Having ascertained exactly the weight of the water contained in the botile, 
he directed that the bottle should now be filled with khar and the contents 
thrown into the water. When dissolved the bottle should next be filled 
with the solution, “when the weight of the solution divided by the weight 
of pure water which the phial will contain will give the specific gr vity.” 
The factor thus obtained was next to be used with the tables drawn up by 
him in the nearest figure to which would show the amount of crystallizable 
sugar and molasses present. This system, Mr. Laidlay affirmed, would be 
useful when more accurate chemical methods were not attainable. 
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Vernacular Names for the Preparations of Sugar.—U. G. Dutt informs 
us that **twelve varieties of sugar-cane are mentioned by Sanscrit writers, 
but these cannot be all identified at present.^ The products or prepara¬ 
tions of the sugar-cane, as described by Sanskrit writers, are as follows : 

1. Ihshif rasa, or sugar-cane juice. 

2. Phdnita, or sugar-cane juice boiled down to one-fourth. It can )e 

drawn out in threads. . . . 4 . 

3. Gudn, or sugar-cane juice boiled to a thick consistence, h , 

treacle. . • 

4. Matsyamlik x is sugar-cane juice boiled down tr> a solid consistence, 

but which still exudes a little fluid on draining. 

5. Khanda is treacle partially dried or candied into whi.e sana-like 

grains. 

6. Sarkara . or while sugar. 

7. Sitopaldy or sugar-candy. 

8. Gandit or fermented liquor obtained from treacle. 

0. Sidhu, or fermented liquor obtained from sugar cane juice. 

The extent of the knowledge possessed by the early Sanskrit writers on 
the subject of sugar-cane is thus abundantly exemp tied, and it will he 
seen that some of the above names have accompanied the diffusion of the 
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knowledge in this most important article of food pretty well over the whole 
civilized world. On one point only would it have been dcs.rable to have 
had more precis- information, vtc. } the separate! recognition o ^ 

and treacle which are not the equivalents of guda or ^ q j n 

which drains from ?ur as it cools or is isolated from rah b\ the re ti n . 
other words, these syrups are the uncrystalhzable sugar removed fropt 
crystallized substance at two stages of its manufacture. This distinction 
has not been made, so far as the writer can discover, by any of the classu 

* n For 'the vernacular and other names of the various forms of sugar and 
preparations therefrom, the reader might perhaps consult the chapter on 

^ l pmLOLOGrc*L Evidence. -The persistency with which certain Sanskrit 
names appear and reappear in the various languages of India, argues tor , 
the knowledge in sugar having proceeded from a common centre 
Arabic kand is appaiently derived from the Sanskrit khanda (candied , 
suo-ar). The Bengali gw a comes from the Sanskrit jWa,—a word which 
Dutt says is mentioned by Charaka and Susruta. I he hnglis i can y 
is, in a' like manner, derived from kan.l or khanda i, and in both lang . - | 
ges it means the same thing, via., sugar crystallized into large piece,, j 
Fluckteer &Hanbury very properly point out that^-wra is an old cla» , 
nime Tor Central Bengal, U tl/ey add “whence is derived the word , 
pula meaning raw sugar, a term for sugar universally employed in the 
Malayan Archipelago, where, on the other hand, they have their own 
names for the sugar-cane, although not for sugar.” It is significant 
that in the great Bengal sugar-producing district—Jessor—there aie to 
this day towns with large sugar refineries that bear names highly sug¬ 
gestive of their chief industry, such as Khajura (which might be rendered 
the town of date palms) and Mngurd (th? town of gitr) (Co/rf. with the 
detailed article below on the sugar manufactures and trade of Jessor, 1 
p. 270). So, in a like manner, a town near Broach, in Bombay, came to j 
be known as Sakarpur on account of the good quality of sugar made there. 
Dutt vie ws, howevt r.the fact of the early Sanskrit medical writers having i 
described crystalline sugar, as proving that the manufactured article, ai . 
least, took its origin in Northern India and not in Gaura. Modern 
historic records would seem to confirm this view, since Bengal appears j 
to have learned much from China, and pure white sugar is to this day | 
known as chtni. But the most striking name in the enumeration given ( 
above is perhaps the Sanskrit sarkdra, which originally signified “grit” ; 
or “ gravel,” hence crvstnllized sugar. The root of the name khanda I 
means to crush, and it may therefore be accepted that when first used, 
it denoted the expression of the cane-stems and not, by modern usage, J 
candied sugar. So also the Sanskrit name gvda indicated “ a mass” or 
“ball,” and was applied to the thickening o( the juice by boiling; in its 
purest meaning, therefore, it Conveyed the idea of a sweet syrup rather! 
than sugar. In later Sanskrit pula was used for raw or unrefined sugar, 
and guda became associated with superior qualities or with sweetmeats, j 
thus": — Giida-trinrij sugarcane:; guda-pishta, a sweet-meat; gttda-mura, 
a sweetmeat-cake; guda sarkara, refined sugar; gandn, prepared from ' 
sugar or distilled, eg., rum Sark na appears to have given origin not only j 
to\he Arabic, Persian, Greek, and Latin classic names, butlo the extensive , 
assortment of words in the modern languages of India and Europe which > 
are very near! v the direct equivalents of the English word sugar. The! 
qualifying additions to the Sanskrit root often met with: indicate tor the 
most part the form or colour, and the country from which obtained or the 
plant which yielded the saccharine fluid. It is significant that this should 
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so uniformly be the case, for, had sugar been manufactured prior to this 
discovery of sugar cane, it seems probable that a greater number of specific 
names would have even now survived, in which little or no trace could 
have been found to Sanskrit roots. But that the Sanskrit classic authors 
could have been acquainted with the sugar-cane plant, as indigenous to 
their ancestral country, is quite as improbable as that they should have 
possessed definite information regarding.the sugar-yielding palms. The 
Sanskrit medical works wereall written In India, and that, too, during the 
closing centuries of the classic epoch. ' . . v 

Charaka wrote the oldest treatise extant on Hindu "medicine, ap¬ 
parently in the Parijdb ; and at about the beginning of the Christian era. 
Susruta compiled* in Benhres the first great Hindu work on surgery, 
during the time of the early Muhammadan conquests. But jt seems 
probable that both these writers derived their knowledge of medical science 
from the Greeks, and their value as original Indian observers is thereby 
greatly minimised. But even allowing for, such imperfections it may safely 
be accepted that the glossary o£ vernacular names* in 2his work denotes an 
intimate knowledge with the various forms and preparations of sugar which 
is considerably more than 2,000 years old. In the references to sweet sub¬ 
stances scattered throughout the older Vedas, it is possible the allusion is 
more to honey and manna than to sugar. And this idea seems to have 
descended to about the middle ages, sugar being confused with honey. 
Even the Chinese first spoke of it as sH-mi or stone-honey. 

Between the very earliest Sanskrit works and the medical treatises, 
however, there are several sources of information that carry the Hindu 
knowledge in cane-sugar considerably further back than can perhaps be- 
shown for any other country. To take but one example - the Institutes 
of Mann : There are numerous passages that clearly deal with sugar and 
indeed mostly cane-sugar. Thus in Lecture VIII., No. 341, we read: 
u If a twice-born man. being on a journey, finds his provisions are ex¬ 
hausted and takes two sugar-canes or two roots from the field of another 
man, he ought not to pay.a fine.” The punishment, however,/for the theft 
of gur is laid down, as also that for stealing* “ stuff to cause fermenta¬ 
tion.” The stealer of quda would, we are told, be punished hereafter 
by becoming a vagguda (a species of bat). So again in Lecture X. 
mention is made of the crystalline form of sugar and of sweetmeats. 
The Institutes of Manu are older than the Sanskrit medical works, 
but unfortunately a difference of opinion prevails as to when they were 
framed. Sir William Jones assigned them to the period 1,250 to 500 
B. f . but so fabulous an antiquity is now universally rejected- Burnell 
appears to have gone to the other extreme when he attributed them 
to the period t to 500 A.D. The more generally accepted view is that 
they were begun two or three centuries before the advent of Christ., but 
that the first and twelfth lectures were not a ided until considerably alter 
that event. It may thus be safely accepted that the reference to a 
field of sugar-cane, in the passage quoted, is fully 2,000 years old. l ie 
picture of the weary traveller helping himself with impunity to sugar¬ 
cane from the wayside field has a reality and vividness about it that 
recalls the associations and scenes of modern India. I he lesson 01 
the degree of appropriation of a neighbour’s goods that would amount to 
punishable theft might have been taught by other examples. But the 
illustration justifies the inference that sugar-cane was as wcF understood 
as any other crop, and, indeed, that it was perhaps the one irom which such 
petty thefts were likely to be made. It may thus be accepted that s 
can.- was very genenlly cultivated in India, during the tin. J the Institutes 
were written. The author of that great work is believed to have been a 
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Panjabi, who wrote in and for the Deccan. If, therefore, sugar-cane culti* 
vation originated in Bengal it would be necessary to allow at least 1,000 
years for its perfection and diffusion to Northern and Western India. It 
is thus probable that sugar-cane has been cultivated in India for some¬ 
thing like 3.000 years. 

But in this connection, it may be added, that the early European writers 
who speak of Indian sugar deal with it as a product of certain palms 
For the most part they visited the Western and Southern coast, so that , 
it is probably "safe to assume sugar-cane cultivation did not take a very 
prominent place in the agriculture of India until almost modern times. 

Yule & Burnell, perhaps, gave to palm-sugar an undue prominence. 
They wrote, “It is possible indeed, and not improbable, that palm-sugar 
is a "much older product than that of the cane.” The writer was for some 
time of that opinion, but unless guda meant originally date-palm jaggery 
there is no other Sanskrit nor any specific ancient vernacular name or 
names for palm-sugar. The evidence deducible from language will be 
seen to mostly favour an Indian origin for sugar-cane, if, indeed, its home 
might not be justifiably narrowed into the eastern division. One Indian 
author speaks of having found sugar-cane in a wild state. Plants were 
obtained by Dr. H. H. Spry in 1837 from Car-Nicobar and handed ovtr 
to Dr. Wallich. The writer is not aware of any subsequent allusion to 
this interesting collection, so that it cannot be said Dr. Wallich gave 
any authority for the report that the samples were those of a truly wild 
plant. On the contrary, neither Dr. Kurz nor Dr. Prain (who have beta- ( 
nised in the Andaman and Nicobar Islands) make any mention of having 
seen sugar-cane in these islands except as a cultivated plant. Kurz, how¬ 
ever, specially alludes to Saccharum spontaiieum as covering large tracts of 
the northern side of Car-Nicobar. This may, therefore, have been the wild 
sugar-cane alluded to by Dr. Spry. (Asiatic Soc. Beng. Jour 1876, p. 162.) 
DeOandolle seeks, however, to extend the area of sugar-cane eastward from 
India to Cochin-China. He observes, for example, that Loureiro’s allusion 
to it would support the belief that sugar-cane was possibly indigenous to 
Cochin-China. This botanical opinion DeOandolle regards as obtaining 
support from the fact that a Chinese author of the fourth century speaks! 
of it as a sweet bamboo which “ grows” in Cochin-China. DeOandolle, ! 
on the authority of Karl Ritter, lurther tries to strengthen that opinion by 
demonstrating that the vernacular names for it become diversified east 
and south of Bengal. Having first pointed out that forms of the Sanskrit 
names exist in Bengal, he adds But in other languages, beyond the Indus, 
we find a singular variety of names, at least when they are not akin to that I 
of the Aryans; for instance : panchadara , in Telinga; kvcuh in Burmese ; mi a > 
in the dialect of Cochin-China; km and tsrhe or tche, in Chinese; and I 
further south, among the Malays, tabu or tabu for the plant and quia for | 
the product.” It will, however, be observed that very nearly as striking a 
diversity exists in the vernacular" names currently used within India itself; 
besides which the name given by OeCandolle as Telegu for the plant is 
mentioned by Ainslie and Roxburgh as that of a peculiar form 0/sugar. 
The word is probably derivea from the circumstance that it denotes sugar 
refined by means of the aquatic weed (Hydrilla verticil lata*)— the pane ha- 
dub —of (Janjam. Seep. 311. 

Sir W. Elliot, who devoted much patient study to the Telegu names of 
plants, makes no mention of panchadam , nor does that name appear in 
Dr. Moocleen Sheriff’s enumeration of the synonymy of sugar and ^ugar- 
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*Mn the j)tovir ‘os of India the following plants arc nil need for this putno-e 
Hydrilla verticiilata, Lagarosiphon Roxburghii and Vallisneria spbalis. 
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cane in Southern India. It may, therefore, be rejected as a word of minor 
importance, since in every district of India almost, special names exist for 
the forms of sugar locally manufactured. Such names are of necessity of 
less importance tb those that have a generic significance —the direct syno¬ 
nyms of the English Sugar cane or sugar. It Jias already been shown that 
the Malay name gala is very probably taken directly from the Sanskrit 
guita and the Bengal gitra or gur. But may’it not be the case also that 
the Burmese kyan (or kyam), the Chinese kan che, an&the Japanese kausia , 
are but^ survivals of the Sanskrit root khand , to cut or crush, from which 
comes khanda , ca'ndied sugar. Dr. Montgomerie (Trohs. A%ri.-Horti. 
Svc. Itid.y X , 75) tells us that the Malay name tebA or leak means flexible, 
and that tetu or rather tebu hahor denotes the white mealy incrustation 
upon the joints. They are names for cultivated forms, and being descriptive, 
are probably modern. He further tells us ( p . 7/) that the Natives recognise 
the purple or red cane as tabu malacca , thus pointing out Malacca as the 
place of origin, but that they think the three light-coloured varieties, viz ., 
tabu leah, tubu tilny (=egg-cane) and tubu kapur have been introduced 
by the Buggese traders from the eastern islands, in which case, he adds, 
they may be varieties of the Otaheite cane. An expert who reported on 
the samples furnished by Dr. Montgomerie to the Agri-Horticultural 
Society had previously affirmed that they were forms of Otaheite cane. 
See p. 55. 

Here and there throughout India there are often, however, remarkable 
similarities in the names given to sugar-yielding plants. These may be 
nothing more than coincidences,'but they are at least* quite as striking as 
the dissimilarities occasionally noticeable in the names given in the lan¬ 
guages and dialects of India for sugar-cane itself. Thus for example, while 
the Sanskrit ikshd has survived in Bengal as dk, and in Hindustan gener- 
rallv as dk, the date-palm is in Tamil known as ichan or ishan. and the 
jaggery prepared from its juice ich-cha-vellam, In Telegu the date-palm 
is known as it a and in Malaya! as inite. B\jt'a more,curious case may be 
mentioned Jn the very general name, throughout India, for Calotropis 
gigantea, the dk or akanda —a plant which yields manna. It may also be 
added that it is noteworthy that some of the Sanskrit names, now restricted 
in their signification to the cultivated forms of cane or to the preparation of 
sugar, should reappear as the vernacular names of some of the wild species 
of Saccharum. Tnus, for example, sar or sarkara is given to almost any 
species, and that, too, even amongst the aboriginal tribes, such as the 
Santals. It is common also to find a combination of the two chief names 
such as sarkanda , and Panda itself is by no means infrequently given as the 
vernacular of a wild species. There is one singular point in connection 
with the Sanskrit names, viz., that guda is never given to any form of 
Saccharum, .wild or cultivated. It is restricted in its meaning to the 
inspissated juVe\bi; to sweetmeats. '• 

The culms M'all the, t\;ild species,' more specially S. arundinaceum 
(the r iate cherub# of the Telegu people) and S. spontaneum, yield a cei tain 
amount of saccharine fluid;* and, in consequence, boys in Bengal may be 
seen eating them. There, are, indeed, many considerations that might be 
viewed as giv : ng impoiTance to the idea which would naturally be opposed 
by botanists that it may be possible that one of these wild forms might 
I n e given origin to the sugar-cane, the cultivation of 3 > 0o ° y ears having 
destroyed its original specific characteristics. 

1 lie writer is not, however, prepared to place much faith in the value of 
philologii al evidence by itself, but, in ill fairness to the opinions that have 
been advanced, it must be admitted ihat with no other Ir ban product. 1 an 
there be shown a greater uniformity in the modern Indian names nor a 
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more e-xtensiye distribution for the Sanskrit ones, than is the case with 
^£ a . r ; l ( „ , ng V7 consideration at the same time the fact that the 
» r {?' B . < u In u' a furni3h ? s a m °re ancient historic record of sugar- 

ntrie l^m V fw°Hn^ht\ h ^ S »k S f y tL b “ n s ] lown for any other country, there is 

the world is indebted to India, or a: most 

l StiH further > !t mi S ht be contended 

that the Indian methods of refining sugar, though primitive as compared 

v ' ll l ‘h®, nl °t|crn European improvements, are purely indigenous and are 
conducted on the same principles as the more skilled svstems now followed ' 
by the great sugar manufacturers and refiners. What might be char¬ 
acterised as the superior indigenous methods may have come to Bengal 
at the time the name chlni was given to pure white sugar. But the 

Natives of India, even to the present day, prefer a dirty crudely refined 

sugar to the purer article. J J 

Botanical Evidence is by no means backward in lending conFrma- 
turn to the idea of India having been the original home of the sugar-cane 
. 1 he genus embraces some 8 or 10 well recognisable species. These are all 
natives of the tropical and sub-tropical regions of the Old World. 
India possesses fully half the total number, and these too are, in man v 
parts of the country, remarkably abundant. The suggestion, has already 
been made that, perhaps, one of these wild species may prove the 
f." ce ^? r . of cultivated stock. Be that as it may, confirmation of 
he opinion that, India is the home of the sugar-cane plant, may be seen 
Wl d sp< r cies of Saccharum in the country, which 
?he sufL^n, hlS Ory agr f i n p° m ' in g out as the possible birth place of 
wnter^ «w ?d'” i U n r rV - $ Hf’ mo , rCOvel > been ipoken of by certain 
Historic R P r^t h t C °-a ar a 1? a ? “spontaneous” in Malabar, 
majority of the earlv Fur- n InC dC " ta y ? bas been remarked that the 
be alluiing to the aggcry P of paTm-fuic^V^ °a Indian SUgar sce 7 n to 
ever, from the Sanskrit samara and inthp tVa- J a ?S or - v how * 

European travellers were most familiaWSouth Indil^'f ' V ' th "’ h,ch t ,e . ea ’,' iy 
even at the present dav mr.r India ) palm-sugar is relative y, 

p,,inc e r IKfclK 1 SKK«L" 

there are many undoubted references bH app,,cab J e t0 “ne-jutce, and 
carry the history of that substance blck^ oth P P .tT and -T J f£ gery tha ! 

Rome. The conquests of Alexander »hi i S1C peno, ? s of Greeccand 
and extended the know edge oftea Z g£\T m ' t °, ^ ^ciUtated 
of the roots of a cane that were sweet to the *1 h h (a ? B ' C) speaks 
and boiled. Lucan (A.D W X to it .^ th when eate » raw 
reeds. The Periplus of the ErythZdsea 'A fl T 

- o ; ey from ci,/ ih <■ 

Gull o P I 8»yea„, .to 

reference is made to sugar-cane as cultfvate^onlh^b 611 ' U t nn ," stak cable 
Gulf in the ninth century. The rnw lie t j t I be . sh £ re ? of th e Persian 
historians of that remarkable period (uo8) avs'' “Th 5 !' 3 ' °, no ° f f tho ' 
sweet-honeyed reeds in ‘ great auantitv in ^be crusaders found I 

:lr h were . cal!ed s a nutu S> w i, ~,7* :h"iJ, ripo,i - 
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manufacturing' which had long before been the object of an emissary to 
Bengal from the Chinese Emperor Taitsung (627-650). Dr. Smith tells us 
that in consequence of the information obtained thereby, sugar was desig¬ 
nated sha*t'ang, the name of the dynasty being combined with the radical 
for food. Ramusio gives a different account. Speaking of hu-chau, he 
says, “ The people knew not how to make fine sugar (zucchcro) ; they only 
used to boil and skim the juice, which, when cold, left a black paste. ^ But 
after they came under the Great Can some men of Babylonia (i.e., of 
Cairo) “ who happened to be at the court proceeded to this city and taught 
the people to refine sugar with the ashes of certain trees* {Yule & 
Burnell ). In 1516 Barbosa wrote of “the sugar of palms, which they 
call Yagara. ,, Of cane-sugar (speaking'very probably of - Chittagong) 
he says that the people make “much and. good white cane-sugar, but 
they do not know how to consolidate it and make .loaves of it, so 
they wrap up the powder in certain wrappers of raw bide.” It would 
appear that the art of making loaf-sugar was discovered, by a Venetian 
in the fifteenth century. Jagara is mentiofied'by Barros as an export in 
1553 from the Maldives. Garciade Orta described in 1563^ preparation 
of palm “ jagra” in Goa. Speaking of Cochin, Ceesar Frederike, tour 
years later, alluded to the gtagra then prepared from the cocoa-nut. 
Linschoien (1508) says, “ Of the aforesaid sura they likewise make sugar, 
which is called jagra ) they seeth the water, and set it in the sun, whereof 
it becometh sugar, but it is little esteemed because it is of a browme colour 
(p . J02). May not the sura alluded to be sugar-cane. Yule & Burnell 
quote the above passage regarding sura among an enumeration or refer¬ 
ences to jaggery—mostly palm-sugar. But in several other places Lms- 
choten deals with the subject of sugar. Thus (in Vol, /.. 95) he jays of 
Bengal the “sugar and other wares were to be had in abundance. 1 he 
much vexed question of the confusion between sugar and tdbasnir, made 
by early writers, is exemplified by Linschoten. 1 bus he says, All along 
the coast of Malabar* there are many thicke rheeds, especially ^ on tue 
coast of Choramandel, which rheeds by the Indians are called ?namuu 
bv the Portingales bambu. These matnbus have a certain matter within 
them, which is (as it were) the pith, such as quillcs have within them, 
which men take out when they make them pens to write ; the Indians 
call it snear-mambn , which is as much to say as sugar of 6/1: mbu, and *s a 
very medicinable thing, much esteemed and much soug . or ' 

bians, Persians, and Moores that call it Tabnxur” There 
doubt'from the above passage that Tobashir, apd not j• & . I . 
Linschoten was, however, perfectly familiar connexion 

He gives, for c xample (Vol //., 266 ), a detailed % . t are a ] So 

with the Canary Islands, and he says - in another ph •- * ■ nnm b ( . rs |,i*t 

overall India many sugar-canes in-all places ancl in g *was in his 

not much esteemed.” The su^ar-cane of the Canary I 

ture of the cane-sugar industry, at the vei \ time Lin dwelling 

other European travellers were publishing their observation £ 

more fully on the subject of palm than cane-sugar, there cannot^ be w P 

nions. Barbosa’s account, abstracted briefly above, shows th , 

the case 5 but fortunately we possess in the Axn-i-Akbari f° a de¬ 

scription of tiic methods of cultivation, manufacture of all forms o. sugei. 


# May the confusion of tabaskir with sugar have given origin to the rn V ort that 
ir-rant* wa “ spontanec is ” on the coast ol Malabar? Con/. v>uh {>. 5- 
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Au d f h tr d ! St :, at ! on spirits from it, as to place the subject beyond doubt. ! HISTORY. 
Abul Fazl, the historian of the reign of the Emperor Akbar (A. D. x 59 o), I 
says : ^ugar-cane, which the Persians call iVazshakar, is of various kinds ; 'Early rc corJ^ 
one species is so tender and so full of juice, that a sparrow can make it ! - ...of 
flow by peeking it; and it would break to pieces, if let fall. Sugar-cane C £XdY°“ 
is either soft or hard. The latter is used for the preparation If brown 70 
sugarcandy, common sugar, white candy, and refined sugar, and thus be- 
comes useful ior all kinds of sweetmeats. It is cultivated as follows: 

1 hey put some healthy sugar-cane in a cool place, and sprinkle it daily 
with water. When the sun enters the sign of Aquarius, they cut off 
pieces, a cubit and upwards in length, put them into soft ground, and 
cover them up with earth. The harder the sugar-cane is, the deeper they 
put it. Constant irrigation is required. After seven or eight months it 
will come up.' The above extract will suffice to illustrate the fact that 
about the time Linschoten discussed the subject of sugar-cane in so ob¬ 
scure terms as to leave room for doubt as to whether he alluded to palm or 
^ tl i? ;1I iT Cane i a S'S' er y> e Y er y detail of the cultivation and manufacture was 
tully known, at least in Upper India, and we have reason to believe that 
this was the case in Bengal also. 

The Spaniards carried the cultivation and manufacture of sugar-cane 
the Canary Islands in the fifteenth century, but prior to that (14.20) the West Indlfe^ 
r < ? rt *P e f e had conveyed it from Sicily to Madeira and to St. Thomas’ 74 
Tkln, f u r 5 °P * vv ??. t ? k ^ n from the Canary Islands to San Domingo, 
r- n ‘11 rl Lmtl established sugar works in Brazil in 1580, but on being 
manufacture ifiHf ? U tke Portuguese, they carried the art of sugar 

English in Barbailoe^ 6 Sugar was manufactured by the 

petition soon took Dlacph#»t ^ 3 a ?u 11 } } *l a . rnai( 'a in 1664. A spirited com- 

guese manufacturers.' Tt^Britfsh* bv B | lt,S !'i and the . FrPncb and por ‘u- 
the manufacture, wore able In " greatly improving and cheapening 

trade was at that time rre . . rSe 'u the Portu Suese in Brazil. The 
portation into Great Britafa was °hv h ® restoration of Char '« II.. im- 
oubjects. By 1726 the French h-iH^ vari | 0IJS Acts, restricted to British 
in San Domingo that they her . d S ° vast - v mi proved their manufacture 
of Europe, and a serion? t0 - C °T pet ° wilh the Bri ‘ bb ir > ‘he supply 

Ind.es accordingly took place th ° British imports from the West 

Euro^eVbut more^speciaHy^o^fie^^est^fndies h f\ ^^A f, ( 0n, , 1,ldia to French 

the ?^i>ar migration. 


Conveyed to 


events recalls tl r * , est lncl,es * 1 he record of subsequent 

theclose of he eilhme fx m 'S ratMm .’ but retm n again of indigo. Towards 

the French 'planters A ffreifP- C ' V ' d,st , urbances 'n San Domingo ruined 
Indian sugar WUh a greatly increased demand arose in British West 
sugar?of fheS ^ e . price ' R West Indian 

and a memorial was according"-, wl ’' 1 Pu tam , at ‘>'"?-pcnce per ib, 
India Company, to lower the n I v 'l — b> ' , th ?. pub,lc to the East 
in competition with that of the (v C *t m £ ln S Indian sugar to Britain 
the Ind,es -. Wilburn’s Oriental Com . 

Bnthh ? ugartrad^fa^ C w hichmTv ir ^ d, " g ^ Crit i Cal sta * c of the 
of India’s foreign traffic i^ the artkk ^tThThW he r start "'S P°int 

l. h . C f.e Cons,derat 'o n ‘> as well as from hnvbwL h.!-^ ill a. C . 0 , ?l pan - v > lrom 


«•- . r . 

secured to the Bengal Provinci • a ^rC t0 an a,n . azln P degree, and 

trade" in w Se Eng,^ KgSgJ 

3 A O We 
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against a further rise in price, imposed restrictions on exportation. But this 
state of affairs did not last long. Apparently the exports from India had 
some time previously begun to tell powerfully, and an increased production 
in the West Indies had also been brought about. Accordingly, in 1807, a 
Committee of the House of Commons had actually to be appointed to con¬ 
sider the depressed stale of the West Indian trade. It was shown that an 
alarming fall in the price of sugar had taken place (since 1799)> an d ij was 
anticipated that unless some “ efficient remedy 99 was early thought of, 
ruin to the West Indian planters would rapidly supervene. Various 
measures were considered* but none apparently put into force. The sugar 
trade and the West.Indian interest were left to shift for themselves and be 
. adjusted by natural eauses. Among the suggestions offered by the Com¬ 
mittee it was proposed to increase the consumption of sugar by intro¬ 
ducing its use into distilleries. The imposition of a heavy duty on the 
Indian sugar had not the desired effect. Indian sugar had to pay an 
import duty in 1792 of £ 37- i6 “3 <*• P e r cent., while the West Indian sugar 
paid only £0-15-5 per cwt. Far from contemplating the removal of the 
entire duty on West Indian sugar, however, the Committee deplored its 
threatened loss, though they heartily sympathised with the West Indian 
planters in the ruin which then seemed about to overtake them, the Com¬ 
mittee thus recommended no practicable cure for the distressing problem 
they wereconvened to solve. The duty on West Indian sugar amounted m 
1807 to £3,000,000 and the return export trade was valued at £6,000,000. 
The Committee could not, they seemed to think,recommend the sacrifice of 
so important an item of the English revenue. Popular feelmg was strong 
in England against sugar manufactured by slaves. Preference was given 
■ to the inferior article from India, because it was made by freemen. 1 lie 
position was a critical one, but greater dangers were fbreseen than those 

connected with sugar. ‘ T * , , 

Turning now to the more immediate history of the Indian sugar trade, 
it may be said that its progress^ no more than that of the West Indies, was 
devoid of fluctuations. Indeed,.in 1776 the merchants of Calcutta memo¬ 
rialized the Government on the decline of trade and the consequent losses 
that had been sustained. “ Even sodate, the memorial explained, as the 
period immediately preceding the capture of Calcutta, in 1756 , the annual 
exportation was about 50,000 maunds, which yielded a proht of about 50 
pei cent., and the. returns for which were generally in specie; so that i* the 
20 years immediately pre. ’.ng the capture, it may be es ima c ' 
there flowed into Bengal for this article no less than RGOjOO,000, which 
was all clear gain to the country, and of the mo., eiigible^kind, the 
' production of the ground, manufactured by the Natives. And I:h ss flow 
' was regular, always feeding, but never overcharging the circulation. 
During”the past 20 years the price of sugar lias been gradually increasing, 
and the exportation and growth diminishing in the samel tj- he 

that the price is now 50 per cent, more Man it was before■th P • ^ 

charge of transportation is also.greater; ar.d the P r,te and casual 

not having risen in the same proportion, the export is so tl fl & , » 

that the sugar-trade of Bengal is in fact, annihilated. It maybe even 
doubted if Bengal produces enough tor its own consumption since there is 
• annually an importation from Benares, and of candied sugar from China, 
the amount of which will be found equal to that of the trifling export which 
vet continues. \ 

■ ‘ ‘‘Supposing the recovery of the trade to be an object deserving attention, 
wc submit to your consideration whether it be attainable by any other 
means than by encouraging Kuippcans. distinguished bymheir property, 
situation, and credit from ordin;.n ad venturers, to undertake the colbva. 
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tion and manufacture of sugar after the method practised in the West 
Indies, by grants of .unoccupied lands and other reasonable privileges. We 
admit that much will depend on the conduct of the first undertakers; 
but with proper management on their part, and a reasonable support from 
Government, we think success would be infallible, and that in a few \ ?ars 
the Natives would follow the new method, which would thence soon become 
general throughout the country, asthe Italian mode of winding raw silk lately 
introduced, now is” {East India Sugar, Papers respecting the Culture 
and Manufacture, etc., 1822 , pp . 12-16). It mav be remarked that this 
same proposal has been made on more occasions than one. Indeed, it will 
be seen, from the pages below, that the self-same suggestion has been 
offered by a London mercantile firm, and that it is ai the present moment 
before Government for consideration. What was the result of the Calcutta 
merchants’ effort to establish European sugar cultivation and manufacture 
m 1776? The Governor-General, we are told, readily complied with the 
request preferred, and “a grant of land was accordingly allotted, in which 
a sugar plantation was afterwards set on foot, but after repeated experi¬ 
ments upon the soil, it was found so universally infested with white ants, 
that the Society were obliged to drop their scheme.” Before abandoning 
the effort, however, they gave up cultivation and endeavoured to manufac¬ 
ture. sugar from the cane they could purchase from the neighbouring 
Native growers, and “they produced both refined sugar and rum; thus 
evidencing the practicability of their plan, though that mode of producing 
sugar, with other circumstances, made it inconvenient for them to persevere 
111 iS • So S iet y (° r Company as we should now call it) that tried 

and failed to introduce into Bengal the sugar industry on the plan of the 

ZTJ~Jl antal l°u nS made < f ert ,? in im P°rtant discoveries. They found 

berau f of the fA^f. W Tf ° f ?' Cr0ps to put on newl y cultivated land, 
because ot the fact that white ants were very much more severe a nlan-uc 

he a "re 0 finfs rfKST.u V ^ ^ ^ , 

IteaWe suLartifbA^f h 1 [ ldia J' su ff ar ' cane contained too little crystal- ! 
nerirnent/n^ be ° f , an y vatue for the market by the refiner. The ex- ' 
what lias beer 1 ccn^ tbe ^rst lndian Sugar Company demonstrate 1 I 
certain c u hivaf^ rA L ed fT r and over a g ain si «'ce, that certain soils or 

*v», ~ «*• -: 

the coastwise exports of Bengal to other parts of I n <£Vas °U ' 

m\ S m° U | ht . that b y d ? in ? so Bengal might be able to compete w^tb Chini 

Manilla, Batavia,etc., in the Bombay market. The Malir lias arA i ' 

Ot. in the records of the trade, towards the close of the eighteenth" 
as great consumers of sugar. Bombay was recognised Is .h» t! ccntur . v , 
whu cotton should be encouraged, and Bengal that for sL'i P T ", VI " e m 
. hangc of these commodities was accordingly viewed os ( ,nter ' 
oftuide between these provinces (Papers*In S, 5 aa ‘« ra l course 

Of Sugar in Bnttsli India, 1S22) Mr R«hb>J ,ac a ‘,: Manufacture', 
therefore, in removing the sugar duty had an in Vei T. en bghtened action, I 
tionof sugar-cane was greadv extended i i' 1 '‘ ,;ltect - Culliva-I 

market thus opened up wilh VindiaSf ? n T ffh ‘ hc profiiabIt ’ export 1 
turn in favour of Bengal extended. Exportf w«e ‘^Popular i 

America, and some other countries. At this perfod a?so the K T’i 
Company had rec.eved the memorial from the British pubHcfib I 

to), and the prosperous state of the Bengal and No?ih W« ii U - cd 
enabled the Company to assure the English Government thafifV! l V at,on 1 
import duty, which they held had, by fee,dent more than intemionl’been I 
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imposed on Indian sugar, were withdrawn and India placed on the same 
footing with the West Indies, they could “ permanently supply a consider¬ 
able quantity of sugar for the relief of Great Britain. But their request 
was not granted, and the high duty continued to be charged on In la 
sugar until 1836. The cheaper rate, however, at which sugar could be 
produced in India as compared with the West Indies, enabled the Com¬ 
pany to compete in the European market in spite of the heavy nnpor 11 y 
their sugar had to bear. But a more remarkable feature soon became 
manifest. It paid foreign traders to purchase the Bengal sugar anc o 
ship it to the European market, in competition with the West Ind’an 1 
exports from Great Britain to the Continent. Sugar was also conveyed 
from Bengal to America, and even to the West Indies, to be consigned 
from these countries to Europe as colonial sugar, and was thus admitted 
into England itself on payment of the lower import duty. It will thus be 
seen that the West Indian sugar received for many years a distinct bounty 
at the expense of India, As might naturally have been anticipated, the 
action of the British Government very seriously retarded, mde«i curtailed, 
the Indian trade in sugar-cane. IMs not to be wondered ^therefore, that 
manv writers spoke, at the beginning of the piesen e ■ . S 

completely ruined. Thus, for example, Captain J, h ®fs sop" 
hi East India Vudc Mecum, 1810) says: Althou„ within the 

posed by many to be indigenous in India, yet it has —- > ‘ c trang - e 

last so years, that it has been cultivated to any great extent .. .bt^e 

to sav the only sucrar-candy used until that time (2 y * 
date'of his book) "was received from China; latterly, 
gentlemen have speculated deeply in the manufacture. 1 

sugar-candy of the finest quality manufactured m various ■p ■ Quarter 

and I believe it is aUeast admitted that the raw sugars from that qu. rte 

37 But the Bast India Company could not have been exp^ed to^lon^ 
remain silent. The Court of Directors accordingly published .in March 

1822 a voluminous and comprehensive report on the whole quest . 

.» . _. xu. hf* here extracted : —■ 


Years. 

iMPf»«TF.n by Great Britain. 

Home con 

SU MOTION. 

From 

British 

Plantations. 

From 

Foreign 

' 

From East 
Indies. 

From West 
Indies. 

From East 
Indies. 

1817 • 

1818 . 

1819 . * 

1820 . » 

1821 . 

Cwt. 

3 , 440,565 

3 , 56 . 3,741 

3 ,^ 5,520 

3 , 785,434 

3,623,319 

Cwt. 

192.780 
105,916 

138,032 

86,048 

162,994 

Cwt. 

127,203 

125.893 

162,395 

205,527 

277,2.8 

Cwt. 

3,220,595 

4,151,239 

2,672,226 

3,283,059 

3,661,731 

Cwt. 

33 ,i 3 i 

27,059 

24,775 

99,440 

83,232 


Tim report alluded to, also gives the exports from Calcutta by private 


-- «-> 

Years. 

To England. J 

To other 
countries. 

1 -.—— ~ 

Cwt. 

Cwt. 


129,858 

109,288 

0 . 

1 1817 »••••• 

129,105 

254 , 93 a 

1818 

1 57*957 

258,746 

1 1819 . 

134,613 

146,234 

.. 

1821 

112,830 

132 ,*37 
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The Company s share in the export traffic in sugar from India must, 
therefore, have been very small; and, indeed, during the period covered by 
the above tables, they are further shown to have imported an average 
of 720,000 cvvt., from which they sustained a loss of £12,107. 

Incidentally mention has been made of the opposition which arose in 
England to the consumption of slave labour sug'ar, as also to the heavy 
import duty levied by Britain on Indian and certain other sugars. The 
effects of the controversy vvhich then raged, and of the strong prejudices 
that arose in connection with free and slave-made sugar may, in fact, be 
said to have governed to a large extent the ultimate development of the 
markets which have since become the world’s chief sources of supply. 
\\ hen slavery was in time abolished in British colonies, many West 
Indian planters sold their possessions and removed to India. They 
.were not long, however, in discovering, to their utter ruin, that there existed 
in India other circumstances opposed to sugar planting on the European 
pattern, and circumstances, too, that were, if anything, more inimical to 
success than the prohibitive import duty which, prior to 1836, had been 
imposed by Great Britain. At one time that duty was alone regarded as 
the obstacle that existed in the path of a future great trade. When, 
therefore, it had been removed, ana later on slavery prohibited, it was but 
natural that some West Indian planters should have turned their attention 
t<> India as a hopeful field of future enterprise. At the sane time the 
duty on foreign sugars, not manufactured by slave labour, was also 
lowered, though it was preserved on the sugars of all slave countries with 
which Britain did not chance to have commercial treaties. There were 
many considerations doubtless which actuated the Government of the time 
1 ° res,st the equalization of duty, claimed by the East India Company, and 
to attempt a protective policy in favour of colonial non-slave made sugar, 
bor a time the measures adopted were popular, but when the effects of the 
emancipation of the slaves reduced the average annnal sugar supply by 
one-ha f and thus doubled the cost of the article, British philanthrouv 
gave place to more rational considerations. Many writers of that period 
were then found willing to openly condemn the popular opinions, and 
they had little difficulty in showing the weakness of the national policy. 
1 ney demonstrated conclusively that annually large quantities of British 
produce were exported to Cuba and Brazil, but that the sugar of these 
countries (the principal article they could return to England) beinr ex¬ 
cluded, could not bebroughi to British ports. It was accordingly conveyed 
to Continental ports, sold, and the produce of slave labour converted into 
wool flax, silk, and other goods which could be freely admitted into 
England. The support thus given to slavery would have been the same 
had the sugar, purchased by English goods, been thrown into the sea 
The scarcity of sugar that arose raised the price of that all-important 
artide, until it could be clearly shown that Britain had lost in its sutmr 
purchases £3,440 000 m one year, or £10,327,125 in three years. Accord 
lngly in 1846, the duty on all sugars, whether foreign or British was 

removed^' ***’ * S W be f ° Und ln a " 0ther cha P ter ' * was in time entirety 

But. a more serious difficulty was destined soon nr^c * u ^c 
growth of an Indian foreign sugar trade—a difficnltv tlPJi ° tS £ * i0 - , tlie 

have parked the su ? J-caneVadeof the wo ? In to 

Sigismund Marggraf Director . f th,. 1*1,. • n ' . !/ f 7 Anc *reas 

root and .:-, many other such fleshy roots. No use was however n 

jLJJJ Mar esrafs pupil and successor, f-ranz CaH 

Aehard, established a factory m Silesia in 1801. Through the policy of 
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Napoleon I. this new industry was, however, for a time ruined in Germany, 
but was able to struggle along in France, and in 1830 it had become 
firmly established. By 1840 it had grown to a national enterprise, espe¬ 
cially in Germany, and has since controlled the sugar market of the world. 
The influences of this new manufacture have been all-powerful and wide¬ 
spread, bringing ruin or expensive reforms into the utmost corners of the 
sugar-cane producing area. India has, perhaps, felt the effects of this 
revolution fully as much as any other sugar-cane-producing country. It 
would be impossible or nearly so to expect the time-honoured systems of 
production and manufacture of crude sugar (the article which in India or 
when exported, is refined into superior sugars) to change in obedience to 
foreign necessities. The apparatus necessary for direct manufacture is 
beyond the means of the ordinary Indian sugar-producer. It was, therefore, 
only what might have been anticipated that, instead of attempting to com¬ 
pete, the industry of refining or of preparing the article required by the 
foreign refiners, should have declined, and the demand for crystallized 
sugars been allowed to be more and more supplied by imported sugars. 
Many of the modern methods, discovered in connection with the development 
of beet sugartrade,or which have been brought out in the keen competition 
which has arisen between cane and beet sugars, have been taken up by the 
wealthy sugar planters of the colonies, and hence, as remarked, these cane- 
suga producers have, insole respects, felt the struggle that has recently 
taken place less severely than has been experienced in India. Still sugar 
cultivation has by no means declined. The trade has been almost revolu¬ 
tionized, but the price and supply of the crude substance used by the 
peop’e of this country is more satisfactory than ever it has been. The 
consumption of crude sugar has greatly increased, as the exports of Indian 
refined sugar have declined, just as the imports of superior sugars have 
increased with the decline of the local refiner’s trade. The Indian people 
do now and always have preferred a crude raw sugar or even molasses 
to a refined or crystallized article, and the sugar they thus use can be 

f roduced at a price which not even beet has as yet been able to approach, 
t will thus be seen that it by no means follows that, because the foreign 
exports of India have for some years past shown a serious decline, that 
suger production is ruined, nor that the people are eating less sugar. On 
the contrary, it seems probable that the oeet sugar trade and direct cane- 
sugar manufacture have lowered the value of the article formerly prepared 
for the refiner, and thus cheapened the crude sugar used by the people. 
The derangement t hat has taken place within the past few years may be 
demonstrated by the figures of the foreign trade since 1874 :— 


Years. 

Imports of 
sugar. 

Exports of 
sugar. 

Annual average from 1874-75 to 879-80 
,, ,, 1880-81 to 18S5-86 . 

,, 1886-8; to 1890-91 . 

Last year's actual Trade • . • 


Cwt. 

550,284 

988,429 

1,842,217 

2 ,/ 43 > 49 ' 

Cwt. 

576,817 

1,106,557 

1,058,311 

824,741 


These figures exhibit the trade in refined or crystallised. sugar only; 
unrefined sugar during the period dealt with was imported in such small 
quant:lies as to be unimportant. It will thus be seen that India imported 
L nt year three cwfc for every cwt exported, whereas formerly it used to 
export more than it imported, 
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For further particulars carrying this brief historic sketch to more de¬ 
tailed modern commercial returns, the reader should consult the chapters 
below on ** Cultivation of Sugar in India, ” “Bounties paid to, 
and Duties levied on, Sugar,” and “Tiie Indian Trade in Sugar.” 

CULTIVATION OF THE SUGAR-CANE IN INDIA. 

VARIETIES OR RACES OF SUGAR-CANE GROWN IN INDIA. 

AiNTRODUCED Ca NES. 

The reader will find repeated reference to this subject in the some¬ 
what voluminous series of passages quoted below, from the district 
gezetteers and manuals. But so very elaborate, and, in some cases, conflict- 
ing» are the statements which have been published on this subject, that 
the writer has found it the preferable course to allow the local authorities 
to very largely speak for themselves, instead of his attempting tojsummar- 
ise the opinions that have been advanced, the more so, since, for the 
present, he is debarred from a personal investigation of the forms of cane 
met with in India. It may be here also explained that the present chapter 
is not intended to be an essay on all the forms of cane recognised by 
planters in other parts of the world, it has been conceived by the author 
that one of the possible directions of improvement is the more careful 
cultivation of the better canes actually in India. To secure particulars of 



wrote that essay, to have been strangely prejudiced against the Indian 
local forms, as he scarcely makes mention of them. In his later publi¬ 
cation— The Practical Sugar Planter— he, however, has something to 
say ot the native canes, more especially of the large red Assam form, 
lhe earliest Indian systematic classification of the introduced canes is 
perhaps, that given by Mr. Joseph D’Oruz, the Agri.-Horticultural 
society s Head Gardener. His paper appeared in Vol. VI. (1S48) of the 
Society’s Journal; it gives a brief statement of his experience in cultivat¬ 
ing the various introduced canes. Like Mr. Wray, however, he also 
practically ignores the indigenous forms; but several subsequent writers, 
while adding certain particulars on the subject of the introduced canes 
occasionally allude to the native kinds. It may be said that the writer is 
unable to relegate to a definite standard of classification the particulars 
given by the early writers regarding Mauritius, Otaheite, Bourbon, and 
Java canes, and he has, accordingly, given the facts here collated under the 
names used by the authors consulted. The following brier review mav 
be accepted as conveying the chief facts,which have been published bv 
the Agri.-Horticultural Society and by Roxburgh, Buchanan-Hamilton 
Wray, and other Indian authors. 

MAURITIUS (OFTEN CALLED OTAHEITE). 

Rttetences.—Agn .ffort.Soc.Ind.:-Trc »«., III., 42-43 (introduction into 
Bnnw° v tn 1837 ) ; SS'SS (groum in th# Deccan and causing consider- 
ab>. ; (introduced throughout Saugcr and Nerb t l lr') 

2 P, 66 & 7 iff 7 {promises to confer a cottsiderabl \ » 

Agriculture and Commerce of th e Bombay Preside- .i ■ V ix* / p 

S 6 1GM medal of Society 

• exert \ ons ln bringing the Mauritius sinuir-rane this count* 
and ultimately successful establishing the *>~rmnncnt 
Plat cane on the banks of the Nerbudda') ° f 

cane Nurstry); VI p/oc., 93 ; VIL 94: JoitrnZ 
■Sel., go , 289-29r ; IV ., Sel., 2S9 ; {Troops at Poona provided t nth sugar)] 
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143; VI., $4 (cultivated in Col. Slceman's plafitation at Jabalpur , 
1838) VIII. ( Proc., i8s3), ifi6 (Cultivation at Bogra by J. Pay ter) ; IX., 
(Proc., 1854), & r (Cultivated in Society's Garden ) ; X., (Proc., 1838), 87 
(Cultivated in Society's Garden ); New Series, Jour., IV., 48; V., 240/ 
VI., pp. 

Mr. D’Cruz remarks that this cane was introduced into the Society’s 
garden from Col. Sleeman’s plantation at Jubbulpur in February 1838. 
He remarks that it had previously been obtained from Bombay, but that 
the stock had disappeared. It excels the red Bombay cane, both in size 
and quality, yields one rattoon crop, and sometimes two, on rich soils; but 
high moulding is necessary as the roots get considerably above ground. 
A rattoon crop, Mr. D’Cruz, however, points out, should be little suited 
for the mill, seeing that it becomes hard, close-jointed, and full of lateral 
shoots. It also gives much less juice than the first year’s plant. As 
grown in the Society’s garden, Mr. D’Cruz tells us, it averaged 9 to 10 
feet in length and from six to seven inches in circumference. Of so-called 
Mauritius cane the early Indian records of the introduction of foreign 
canes point to Western India as the province where the greatest progress 
was made. The importance placed on the subject may be gathered from 
the following extract from an official letter addressed to the Secretary, 
Agri-Horticultural Society, India, by Mr. Thomas Williamson, Revenue 
Commissioner, dated the 1st April 1836 

‘ In the Dcccan it is now grown to a considerable extent; great attention has 
been b-stowed on its culture by M r. Su ndt, at his estate near Poona. Government 
have made several extensive purchases of canes from him; they have been distributed 
for cuttings in the Ahmodnuggur and Poona districts, in several parts of which the 
cane now flourishes. At a village near which I was encamped a few days ago 
s eve n bighas were cultivated by one individual, and the specimens he brought me of 
the produce looked very uood. They were about three times the size of the common 
ran e Several respectable patels have, during my present tour, expressed a wish to 
have'euttings, and I have taken measures to supply them. 

“ The superiority of this cane may now be considered as permanently established. 
In the Surat districts, I understand, its cultivation ha been extended a good deal (luring 
p~t year and I expect it will be further extended in the present season. From the 
cultivators in two purghannahs alone Government lately purchased upwards of 5,000 
-mos which have been distributed gratis among the people. _ lf 

“’in the Southern Conran the cane finds a congema' soil, and the Acting Collector 
Drives a very gratifying account of its rising estimation among the ryots. He reports, 
?I am happy to be enabled to state that there is every reasonable prospect of the exten¬ 
sion of the Mauritius sugarcane throughout the Concan.’ He mentions one instance 
fn which .0,000 canes had produced 2 khund.es and .8 maunds of ‘gur j and he says 
the result of the experiment‘so satisfied the growers and their tenants, that the cane 
immediately rose in general estimation.* It seems, indeed, to have now excited interest 
in nil oaits of the Rutnagher. v Collectorate. ‘Already’ remarks the Acting Col¬ 
lector ‘ seed cane has been bespoken from the stock now growing by the surround¬ 
ing cultivators in the vicinity; and individuals at a distance have expressed their 
willingness to plant it. it will be satisfactory to the worthy proprietor of Powey* 
to know that extensive benefits this exotic promises to diffuse over the whole country 
a r e to be traced to some plants obtained from that estate. 

“Nevtto Framjee Oowasjee, Esq., the person, who deserve mcs.. credit for 
this improvement, are Mr. Sundtand Hunybhaf Omerashankur, Mamlatdar 
of till* Chow- assee Pergunna in Guzerat, a id 1 would venture to propose that the 
Society present them with a medal, or some other small token of its approbation” 

( Transactions, Agri. Horti. Soc., Ind., Vol. III., 551 ■ . , , . 

Captain (afterwards Colonel) Sleeman may be said to have been the 
onci poetic ex oeri mentor inthe field of the introduction of foreign canes 


iVo l Western l ’lnd§i. n, ¥or t 'his labours he obtained the Agri.-Horticultural 
medal, and he subsequently 


Society s gold _ 

* In another chapter of this article it will 
171)2, belonged to Dr. H. See it, who, along w 
gentlemen, founded it in that year. 
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ith two other enterprising European 


S. 89 












<s 


Products of India. 


43 


Varieties and Races —Otaheite. ( G. Wait!) 


SACCHARUM ! 
Sugar. 


sugar-cane plantation at Jabalpur. Speaking of the introduction into 
the Saugor and Nerbudda Territory of what is probably the same plant 
as above designated Mauritius cane, he wrote in 1835 : — 

“The results have been the proof by successful experiments that sugar of excel¬ 
lent quality can be made in the Valley of the Nerbudda, a thing never believed by 
the people before this plantation was established. The sugar made by the aid of men 
from the sugar districts in Oudh bore the same price in the bazars as that brought 
from Mirzapore.* 

“ That the sugar made from the Otaheite cane is rather better in quality than 
that made from the small straw-coloured cane of the country; and very far superior 
to that made from the large purple cane. 

“The cane, after eight years’planting, was, last season, as fine in its beautiful 
straw colour, in its size, the quality of its juice, as when gathered for me in the 
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pore, with cuttings from these plants. Thesecanes, now sent into the bazar as they are 
cut and sold as a fruit, fetch about four times as much as the largest cane of the 
country, being much longer, and the juice much finer. 

“In planting. I have adhered to the practice which prevailed in the Mauritius, and 
which will, 1 think, be everywhere found good. This practice was described by me in 
one of the Calcutta Magazines of 1827, and does not, 1 presume, differ much from that 
of the West Indies” ( Transactions of the Agri . and Iiorti. Soc. of I?id. f Vol . III., 

P- 7 J). 

The reader will discover the present position of the so-called Mauritius 
and of the other foreign canes of Western India, by consulting the 
passages quoted below from the Bombay Gazetteers. It may also be 
remarked that the paragraphs which follow, on Otaheite cane, should 
be consulted. It will there be seen that Dr. Thomson maintained that 
the so-called Mauritius cane of Indian writers is in reality the yellow-violet 
of Java, which, having been grown in Mauritius, took the name of that 
island, with it to the countries to which it was subsequently conveyed. 

II.— OTAHEITE—THE YELLOW AND STRAW-COLOURED. 

References.— Agri.-Hort. Soc. Ind. ;— Trans.,U„ App. 18-19 • /// r* 

(Introduction into Oudh); 72-74, 97 ( supplied to Saharanpur) *172 fy 
184-190 ( Bombay Government asks Bengal for a supply); {Sleeman sent 
it to Meerut, Bhopal, andKosah); V., 18,36,66; (Introduction into A aim - 
ghur); (Proposal to send small vessel to the Island of Otaheite for a 
supply of canes), 204-210 ; ( Proc .) 2-4, 12 , 37-tf, 4*. SO-54; ( Premium 
offered for its cultivation in Bengal); 59-61, 86-90, 98 {cane sold at 
Lucknow m1847 at R to per too) : 104,121; VI,, 56-58, 90-95,13 7 (/„. 
troduction into Tenasserim from Botanic Gardens, Calcutta) • 242 240 
{successfully introduced into Dhcra Dhun , 1838); VJJ. t rot- 109 1 20- 
134 (cultivated in Amherst in 1839); (Proc.) 22, 38-39 (grown in I 
Asimghur) ; 116 {grown at Saugar) ; 12; {growd ft Secundra near 
Agra); VIII. {culture of it at Tipper ah),S 9 , 455 (grown in bZcTZl 
•840); Journal (Old Series), I.. 2SJ (Or. Thomson regard!vtllZ\ 
Ola hi ite as wrongly named ; it is, in Ins opinion, yellow Batavian rnuf 
11. {Proc.) 260; ifI. 87 , 229-230 (grown for past five or sixvearfU 
Tavoy, 1S44) ; (Proc.) JJ, (grovn at Cuttack) • , 7 p (taker, up h/rnyats of ' 
Dacca, m 1844); IV; ($>/.), 28; {Proc.), xcii. ; IV. (Sel) to i 
(Proc.), xl. ; VI. {Proc.), Ixxxv., ixxxix. ; VIII, {Proc., 1853) i 8 k l Fin f 
erin.g of cane at Gowhatti in Assam); IX. (Proc\ xiii Li v 
(Proc., 1858), 87 ; etc., etc., etc. V ■> xnt ‘> 1x1 • •' I 

It is, perhaps, unnecessary to refer the reader to the lone list ofmnrbm 
author, who deal with the subject of Otaheite cane. The fbove wiTserve 
tho purpose of demonstr ating h ow th oroughly the effort to acclimatize the 

* Mirzapore for many pars figured prominently in the efforts" madtTto ^tahlish 
Sugar-cane as a European industry. 1 he Honourable the East India Comnanv had " 
plantation and factory there as also a rum distillery. Mr. R. Oarden was Sun..,-' 
tendent. Con/. with p. 53. ' ! n ' 
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cane, generally recognised by the name, was prosecuted in India. That 
many recent, and, more especially, scientific writers should now question the 
possibility of any such cane being recognisable from the countless series of 
cultivated races which have been specialized, is a matter of less import¬ 
ance than that canes of the class to which the Otaheite of the early writers 
belongs have been fairly tried and proved valueless in India. The reader 
will find the subject spasmodically brought before the public in the reports 
of experimental farms and in the technical press that caters for the agri¬ 
cultural and planting interests. It may, however, serve a useful purpose 
to review very briefly the chief peculiarities of the cane as brought to 
light on its introduction into India, as also the fate that overtook the effort 
to acclimatize it in this country. 

Mr. Wray speaks apparently of this cane taken conjointly with the 
Mauritius. He says : “ This variety of Cane and the Yellow Otaheite are 
so much alike in all respects, and have become so intermixed on West 
Indian plantations, that it is a matter of some difficulty to distinguish 
between them : the Bourbon, however, greatly predominates. Of Otaheite 
Cane, there are two varieties which I am acquainted with; these comprise 
the yellow, or straw-coloured, and the striped. This latter, which has 
broad, purple stripes, is a little inferior in size to the former. In appear¬ 
ance it is very similar to the Ribbon Cane of Batavia, the difference being, 
in its greater size and the colour of its stripes, which in the Batavian are 
of a blood-red, on a transparent straw-coloured ground.” t( When 
Captain Cook first visited the Island of Otaheite, he found these canes 
growing in the greatest abundance and luxuriance; but, whether they 
really are indigenous or not I leave to be argued elsewhere. From 
Otaheite they were taken to the West India Islands.” Discussing the 
produce of sugar from these canes, Mr. Wray says 2$ tons per acre or 
even 3 tons are commonly obtained in Jamaica ; but, he adds, the general 
calculation is 2 tons of plant canes , that is, canes of first year’s growth. 
He accordingly affirms that an estate of 200 acres in cane would very 
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Concluding his notice he says : “ These canes require a generous soli, 
careful fencing, and attentive management. Many soils which agree with 
other varieties, are unfit for their proper development, whilst, it is generally 
remarked, that they are more sensible of the injuries committed by the 
trespassing of cattle, etc., during their early growth, than other descriptions. 
The foliage of the Bourbon and Yellow Otaheite is of a pale green, leaves 
broad and drooping much, and on arriving at maturity frequently ft arrows” 
or flowers, especially on estates having a sea aspect. This renders it, 
when iii extensive fields, exceedingly ornamental and graceful in appear¬ 
ance. The striped cane is darker in the colour of its leaves, and with less 
droop.” “ The Bourbon and Otaheite have been introduced many years 
into India, but, from some strange cause, they are held in great disrepute. 
Mary persons I am acquainted with, after having for sometime cultivated 
them largely, have reverted to the native canes in despair.” “ They did 
well for a time, but a dry season came and they were literally eaten out of 
the soil and destroyed by white ants.” Mr. Wray s;>\ hough he 

. found his Otaheite to suffer from that pest it was not worse than the 
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ordinary native forms grown side by side. It will be seen by a comparison 
of the above passages with the descriptions given by Mr. Wray, a few 
years later (m his Practical Sugar Planter) that he must have seen 
cause to materially alter his views, in that work he repudiates any 
distinction between the Bourbon and the Otaheite. He accordingly speaks 
of these canes collectively, under the latter name, and remarks that there 
are two forms “ the yellow or straw-coloured and the purple-striped or 
ribbon cane.” But, if this be so, then it may fairly well be asked—* In what 
respect does the so-called ribbon Otaheite differ from the ribbon Batavian/ 
That they are one and the same, from the botanist’s stand-point, goes 
without saying, but that they differ in the hands of the planter or in the 
respective countries where they are grown is equally true. It has, there¬ 
fore, seemed to the author desirable to bring together the various opinions 
that have been published about these canes on the responsibility of the 
original writers. Mr. D’Cruz, for example, says of Otaheite— “ This 
variety, the genuine Otaheite, was received in November 1840 together with 
some canes of a purple variety.” “ An experience of several years leads 
me to the conclusion that this cane is superior to any ether cultivated in the 
Society’s garden, or, indeed, any other that has come within my observa¬ 
tion. It is easy of culture, hardy, and exceedingly prolific ; which, of 
course, adds to its value. It needs less labour for watering, replacing dead 
cuttings, and pulverizing holes than other foreign sorts.” Mr. D’Cruz 
further remarked that when first planted it gave a magnificent crop and 
four rattoon crops. Fully 95 per cent, of the cuttings put down in Octo¬ 
ber sprouted. This variety (the straw-coloured Otaheite) Mr. D’Cruz 
regarded as somewhat inferior in size to the Mauritius cane, “ but it gives 
more juice, and is altogether richer in saccharine matter.” Another 
writer, whose opinions are of equal weight with those of Wray and D’Cruz 
viz., Robinson, says in his Bengal Sugar Planter (p. //?)—~a work mihl 
lished in ,849-that <« The Otaheite cane v,as, at its first introduction highly 
prized, and the produce it yielded per bigha so far surpassed that of any 
other variety, as to establish a pretty general opinion that any extra 
expense incurred m its cultivation was more than compensated for bv the 
results of its yield. A year or two after its introduction, however its 
virtues were found to have much degenerated, and its greater liability to 
the ravages of white ants, and the high cultivation it required, as compared 
with other varieties, now lost for it its character as the favourite, and the 
China and Native kinds came more into request as being hardier Mid 
involving less risk in their returm.” 

The chief Indian historic facts regarding the Otaheite cane (or per¬ 
haps in some cases confused with it of Mauritius cane also) will be found 
briefly indicated in the paragraph above under References. A few of these 
however, may be here still further elaborated, in order to show how widel v 
it had been distributed, and to manifest the view entertained fifty yeai's 
ago regarding its value. The Civil Surgeon at Tipperah had, in 1810 
distributed 25,000 plants in his district and expected that it would e- ne’l 
all other kinds in two or three years. In Dacca, about the same time 
Mr. Dearman reported that the cane produced from rattoons improved 
q ual,t .V- . Accordingly he was of opinion that the Otaheite cane, on the 
Dacca highlands, if properly attended to, would yield crops for several 
successive years. 1 he other Kinds, such as Manipur, Singapore, Batavian 
and two indigenous sorts, appear to be mere annuals." M r . Dearman 
feels sure that the many thousand bighds of hiffh waste land U-i, 1 
Dacca and beyond the reach of inundftion offe/a mfne of wealth fo anv 
one having the means and disposition to engage in the cultivation of the 
Otaheite cane.” In 1837 Mr. d, W. Payter recommended the Agri.! 
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Horticultural Society to charter a small ship and to send it for a supply of 
canes to the Island of Otaheite. He offered to take Ri,ooo share in the 
expenditure involved and was of opinion many more planters would be 
equally willing to do so. The Committee of the Society did not, however, 
approve of the scheme, but in their report on the proposal made the 
remark—' f The Secretary has ever been, and still is, a strong advocate 
for the speedy introduction of the Otaheite cane, and for the extermination 
of the indigenous cane, and hesitates not to hazard an opinion that in ten 
years from this date this result will have been attained.’ The story of the 
failure of the Otaheite cane will be found, as told by Mr. Payter’s successor, 
in the remarks below in connection with the Bogra district of Bengal.* Dr. 
J. V. Thomson wrote in 1842 a paper entitled ‘Remarks on the variety 
of cane termed the Otaheite, but which is supposed to be identical with 
the yellow Batavia Cane.’ He came to the conclusion that the so-called 
Otaheite cultivated in India was, as stated, in reality the Yellow Batavia, 
and that the true Otaheite had only recently been introduced by Mr. 
Pritchard via Sydney. This error has been indicated above by giving as 
a synonym for the Mauritius cane the fact that it is sometimes called 
Otaheite; but Dr. Thomson goes further and maintains that Mauritius 
got its cane from Batavia, so that, if that opinion be correct, the information 
given above under Mauritius cane should be transferred bodily to the 
paragraph below on the Yellow (Violet) Batavia cane (see Journal Agn.~ 
Hortis Soc. Ind.y Vol, 1 257-262). In a further volume of the journal 
(Old Scries, IV., 14.3*1^7) Dr. Thomson returns to this subject and his 
remarks may be here given in full: — 

* € T n my former paper on this subject, I brought forward proofs from Mons. Cos- 
Signy’s work Amelioration dps Colonies , that the cane now principally cultivated in 
Mauritius is not the Ofaheitean but the Batavian, Cannes blanches of that gentle¬ 
man, which he introduced together with the other Batavian canes direct from Java in 
178?, and not only distributed the Cannes blanches (rather jaunes) to Bourbon, but 
sent them to Cayenne, Martinique, and Saint Domingo in 178S and 1789. 

“ Having since directed my attention more particularly to the subject of the Mauri¬ 
tius canes, I find that when the French were expelled from Madagascar by the natives 
in 1657, they are stated to have carried with them to Bourbon, where they first estab¬ 
lished themselves, the sugar-cane of Madagascar, which was probably one or oth< r of 
the two yellow varieties which stand at the head of the appended list; from Bourbon 
the French subsequently removed to the Mauritius, of which they possessed themselves 
in 1715, so that the Madagascai cancs became in all probability the general stock of the 
two islands. I feel quite satisfied that with such fine canes the i rench w'ould give 
themselves no trouble to introduce others from so great a distance as Otaheite. 

“ The two kinds at present cultivated there, 'l ie., the Madagascar and the Bata¬ 
vian yellow cane, although probably so inuf h alike as to lead to their being confound¬ 
ed together, have no doubt characters sufficient to distinguish them from each other, 
which intelligent members of the Society can now do, as thev haye been abundantly 
introduced from both the Mauritius and Couib-.n, and cultivated to a considerable extent 
in the Society’s nursery grounds for many years, under the appellation of Mauritius, 
Bourbon, and Otaheite canc. They may now be further compared with the genuine 
Otaheite cane, which was successfully introduced from that island several years ago. 
Subsequently, ! also received a box of canes from Otaheite, which I am happy to say 
arc doing well, and consist of four different varieties, vie. 

1. A large pale yellow cane 

(Cannes blanches?). 

2. A large purple cane. 


3. A large reddish yellow cane. 

4. A good sized striped cane. 


“ I have received canes of the same description from Batavia, but I entertain 
doubts of their identity with the Otaheitean canes, or with any of the Madagascar canes 

of the unmixed list. . . . , . . 

ci Independent of the canes introduced by the French into their islands originally, 
there exist in the great island of Madagascar a very considerable number of othe«- hne 
varieties of the sugar-cane, many of them very remarkable for their si?e and bea u ty, 

* See p. 48. 











and of all which the natives appear to know the respective qualities in espective of 
sugar making; as they appear to differ much in precosity, product, sweetness, hard¬ 
ness, etc., etc., some being’ best grown on the alluvial banks of the rivers; others on the 
drier slopes of the mountains j others, again, in the wet and swampy flats. As the cane 
is only grown by the natives of Madagascar for eating and for making intoxicating 
drinks by fermentation or distillation, and consequently not upon any great or extend¬ 
ed scale, it is most probable that the various kinds originate in seminal varieties 
naturally produced, from many of the plants being neglected and allowed to run to 
seed. . , 

“ While Government Agent at Madagascar from 1813 to 1816, 1 was instructed to 
collect and forward to the Botanic Garden at the Mauritius, all the varieties of sugar¬ 
cane I could obtain in duplicate, of which the appended is a detailed list of those so 
procured, which 1 succeeded in conveying safely, and delivering in a healthy and 
growing state in 1815, to the Superintendent of the Mauritius Garden at Pample- 
mouae. As 1 left the island in 1S16, I am unable to state the fate of these kinds, but 
suspect their value not being appreciated, they attracted little attention, and have 
probably been dispersed or lost.” 

List of Sugar-cane introduced into Mauritius from Madagascar in 1816, alluded 

to above* 

A.— -Yellow Canes. 

No. !.f Fary-baymayvow (=large yellow), a large yellowish cane, probably 
identical with the original Mauritius and Bourbon cane. 

No. 2. Fary-an<lrafov)y a moderate sized can s of a pale yellowish colour. 

No. 3. Fary-cnrowh, a moderate sized cane, of a beautiful bright orange colour 
when ripe, so called from its colour resembling that of the beak of the little ground- 
parrot. 

No. 4. Fary-boubaya , of a moderate size and of a yellowish colour, slightly tinged 
with red. N.B. —Like one of my Otahcite canes. 

No. 5. Fary-boubaya niayna , a variety of the above, more deeply tinged and 
with a brighter red. (Mayna — red in Malg.) 

No. 6. Fary-vonlon (Malgache name of a bamboo) ! ! extremely large with long 
joints, and of a greenish yellow colour, three inches in diameter ! ! 
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B.~Red or Purple Canes. Red 0P p urp i 0 

No. 7. Fary-carang (Prawn-coloured), a large cane, of red colour above, and of 93 

a dark reddish purple towards the root, so called from its predominating colour being 
like that of the boiled shrimp. 

No. 8. Fary-androwfoTv mayna (red andravfov) , Malg.), a red variety of No. 1 
by its Malgache name which 1 doubt, and consider it a "distinct variety, is only of a 
moderate size, with long joints of a purplish red colour, deeper towards the root. 

No. 9. Fary-maentee (black-coloured, Malg.), alargecane, of a very deep reddish 
purple colour. N.B. —Resembles the purple Batavian and Otaheitcan cancs. 


C.—Striped Canes. 

No. 5 0. Fary —(distinguishing name obliterated in my manuscripts), a large cane 
with reddish purple stripes on a dark purple ground. 

No. 11. Fary-ahombt e (Bullock’s-horn. Malg.), a very large ranc, next in point 
of size to No. 6, Bamboo cane, both in size and marks, resembling a bullock’s-hoi n 
colour mixed str ipes and shades of a yellowish and reddish purple. 

No. 12. Fary-viang-indavalan or Fary-Ginghan (Ginghan cane), rather a large 
cane, of dark reddish purple below and striped above, with a yellowish red on a 
bright reddish purple ground. 

No. i.). Fray-Feesweet* (Comb-striped, Malg.) of a moderate size, more closelv 
and regularly striped, with a yellowish and a purplish red colour. 

There arc doubtless many more varieties of which 1 saw two or three but did *• 
procure sets, being ni route at the time of their offering themselves to mv 
lAgri.-Horti. Sot. Ind. Journal, Vol. IV., ,46.) VCS t0 m » notlce - 


Striped 

Canes. 


94 


• This is a very significant remark both in the lijfht of the controversy rerrardimr 
the stedinp of the cane and m the recently renewed interest in the pos,ibilit. .$ 
improvement by seminal selection. v UC Y °‘ 

f Fary-bavtnayy(Kv : Fary is the Matgache generic name of the susrai -in* 
which they join a distinctive appellation descriptive of ^izc, colour, etc, S ‘ to 
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It may be here incidentally added that modern botanists do not regard 
the sugar-cane as indigenous to Madagascar. Thus, for example, the 
Rev. R» Baron in a paper on the Flora of Madagascar {Linn. Soc. Jour 
xxv., 294) includes sugar-cane among his introduced plants). 

Mr. E. O’Riley, in a passage which will be found in connection with 
sugar-cane cultivation in Tenasserim wrote, in 1844, that the Otaheitecane, 
in fact all canes, seemed to there enjoy a complete immunity from the at¬ 
tacks of white ants. About the same time Major Jenkins made a similar 
observation regarding the Otaheite cane in Assam. Thinking that fact 
might be due to the nature of the soil, Mr. O’Riley forwarded to the 
Agri-Horticukural Society three samples of Tenasserim and Tavoy soils. 
These were analysed by Mr. J. Q. Scott {Journal, Vol, III., 233-236), 
who said of one—the Tenasserim—that it contained so many metallic oxides 
as might make it offensive to insects. The other two samples—Tavoy 
soils—where the Otaheite cane was, by r/lajor Macfarquhar, also said to 
be free from the danger of destruction by white ants, vvere examined by 
Mr. Scott and reported as simply good siliceous soils which contain 
nothing more than such soils do in general. Mr. D’Cruz, in the paper 
quoted"above on sugar-canes, concludes by a statement of the number of 
canes distributed by the Society in Bengal and Behar. From 1839 to 1847 
these amounted to 208,430, and we are told these were mostly Otaheite 

cane. „ . r 

Subsequent reports speak of the greater favour that sprang up lor 
Chinese and Singapore canes; but the facts given above will suffice to de¬ 
monstrate the activity displayed in the effort to introduce the Otaheite 
cane. A large share of the above distribution was made to the branch 
Societies all over Bengal, and these propagated the supply, and each 
issued, in its neighbourhood, enormous quantities, so that the above by no 
means represents the total amount actually issued to the rayats of Bengal 
and Behar. Thus, for example, we read of Tipperah alone that the local 
So' icty distributed 25,000 plants. But from Volume VI. of the Society s 
Tourna! (published in 1848) there occurs a remarkable interruption in the 
interest in Otaheite cane. It is next mentioned in Volume IX. (published 
185 ) and gradually disappears from these journals, the only trustworthy 
records which exist of the remarkable period of India’s interest in sugar, 
when it was thought all that was necessary to place India among the 
foremost producing countries, was the establishment of large plantations 
of the superior qualities with central factories. It is, perhaps, unnecessary 
to produce further evidence of the extent to which the Otaheite or Bourbon 
cane was diffused over India. The present chapter may, therefore, be fit¬ 
tingly concluded by furnishing Mr. Payter’s account of its disappearance 
from Bogra, one of the chief sugar-producing districts of Bengal, and i 
need only be added that a similar calamity befel these introduced canes in 
every province of India : — 

“My uncle introduced the Otaheitean and Bourbon varieties o fc aneintotie 
SJrruna estates about the year 1840. He obtained the neater part of the supply *»« 
the Agricultural Society’s gardens in Calcutta; and after me. easing the quanUty bw 
propagating in nurseries, he ultimately distributed it amongst * he ’ ot f* re 

mafwte, whence it became disseminated all over the country. At first the pe°P‘ 
unwilling to take it on account of its novelty, assigning various leasons for their re 

fu -nl Some of the wisest, however, accepted ; and when its superiority in y e * 

n^btv htSme known it was eagerly sought for. The yield per bighd was fully 
double that of the indigenous plant, and the*nr made froin ^ 

quality as to command an enhanced price in the market, in short, >who cultivaj 
id t iu any quantity became comparatively rich. The species introduced consisted 
f Averal vancties of the white and purple Bourbon cane, but m the course of a few 
years it S I became of a uniform purple colour rau,*l, I .»P P o«>, W P* 

ra. In the season 1857-S8 the canc mani'.ested symptoms of decline and ultimate- 
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ly rotted in the fields, emitting a most offensive smell. Since 3858 it has entirely dis- , 
appeared, so that at the present time (1S61) not a single cane is to be found, and the 
rayats have reverted to the cultivation of the native cane, which, though of a fair 
Kind, is not to be compared to the Bourbon. I am unable to suggest any reason or 
the failure which, in this district and Rangpur, has become complete. In the latter 
district the Bourbon cane was also much grown. The disease first showed itself in 
Rangpur two or three years previous to its appearance in Dinajpur ; in fact, the pro- 1 
gross of the disease was from north to south, the cane in pargana Gilabari dying 
off the year previous to the disease manifesting itself in Saguna, which is 15 or 
20 miles further south. It may have been worn out by high cultivation, or the soil 
and climate combined may have caused it to deteriorate and decay.” 

The reader will find below that the so-called Red Bombay cane, which 
had been introduced into, Bengal, suddenly died in each district after it 
had been cultivated for a certain number of years. The canes became 
attacked by a worm, and when in that state, they emitted so offensive a 
smell that the fields could not be approached. A similar observation is, 
however, recorded with many of the indigenous canes when too constantly 
cultivated in the same district, a fact which the Natives very generally re¬ 
cognise, and every now and again obtain their seed-canes from a dis¬ 
tance, 

III.— BOURBON CANE. 

References. — Agri.-Horti. Soc. Ind.: — Trans. ,VI., Proc. 16, 20, T28 ; Jour, ^ 
IV., 1 44 (Introduced from Mauritius and Bourbon; IX. (Proc., 1854); 
Art. (Grown in the Society's Garden); ccli . (Grown in Burma); X., 
Proc . Ixxxvii . ; Wray, Practical Sugar Planter. 3; Edwards* History 
of the British West-India ; Statistical Account o f Bengal, VIII ., 2i$-2ig. 
Mr. Wray says this cane * was introduced into the West-India islands, from the 
Isle de Bourbon (Reunion), but came originally from the Coast of Malabar, where it 
was found growing spontaneously.* When first taken to the Isle dc Bourbon, it is 
stated to have been a small sized, but soft and juicy, cane. By cultivation it, how¬ 
ever, increased wonderfully in size and richness of juice, which speedily caused it to be 
generally cultivated in preference to the old species, until, at length, it entirety super¬ 
seded them throughout the Island. This, in fact, has been 'the ca.e, in a great 
measure, wherever it has been introduced.’ 

fi Its good qualities do not consist merely in its rich juice and large size, but it 
has a degree of hardihood in its nature which renders it extremely valuable; for 
instance, during seasons of long continued drought, if the soil in which it is planted 
be congenial, no species of cane (save the Otahnite) can long withstand its destruc¬ 
tive influeuoe.” The above passage appeared in Mr. Wray’s first paper {in the 
Agn.-fiort. Soc of India's Journal /<’>./j), but in his later publication ( the Practical 
Sugar Planter, 1848) it is slightly modified. He there says of Bourbon cane “ From 
my own experience in Jamaica, 1 can pronounce it a most valuable canet but l 
entertain a strong suspicion that it is in reality no other than the T bu Lint of Singa¬ 
pore (sometimes railed Otnheite canc), somewhat altered by change of soil and climate. 
It will thus be seen that Mr. Wray came ultimately to hold vc y nearly the same 
opinion as had been advanced by Dr. Thomson, but curiously enough he did not 
see the necessity of his withdrawing from the theory that it came originally from 
Malabar. J he Malabar origin of Rourh< n cane is unhesitatingly affirmed in Edwards’ 
History of the British West-India. It is there stated that in 1794 Sir John 
Laforey, Bart., introduced the cane to the Island of Antigua from the French 
< 'hanibesn 1 ’ands. It was, reported by the French to be the growth of the coast of 
Malabar.* It was also viewed as much alike to the Oiaficite cane. Sir John 
is reported to have said, « In the spring of 1794, a trial was made of the Malabar cities 
on one of my plantations ; 100 bunch? from holes o* five f<; et square were cut thev 
produced upwards ol 33 pfts of vc, y «Toed sugar. * The produce was in the proportion 
o! 3,5ooIfcs to an acre.* ” FFUIWU, » 

Mr D’Cruz, who wrote (1847) on the canes grown in the Calcutta 
ru-cuctys garden, some years aft n- the date .{Mr. Wray’s first paper „v,kr- 
no mention ot Bourbon canes, nor apparently has any other Indian writer 
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It is thus difficult to ascertain how far these forms—Otaheite, Bourbon, 
Mauritius—of the early authors are distinct races or maybe but other 
names for one and the same thing. One point may be regarded as 
specially interesting, namely, the controversy as to the origin of these 
forms. The opinion has been advanced that the straw-coloured Otaheite 
was in reality yellow Batavian, and that the true Otaheite is quite distinct 
from the cane so designated in the East and West Indies. It has been 
contended by another writer that the Mauritius, the Bourbon (as also the 
straw-coloured Otaheite) came originally from Madagascar. By still 
another that the Bourbon was a native of Malabar where it was “ found 
spontaneously.” While a fourth writer has added greatly to the confusion 
by the opinion that the Bourbon was “identical” with the Singapore. 
Out of all this confliction but one feature remains constant, namely, the 
association of these superior qualities of cane with islands or insular in¬ 
fluences. This fact might be viewed as adding a certain amount of con¬ 
firmation to the idea of the cane having been originally a native of 
Southern Asia and the Malay Archipelago. 

From Madagascar in the extreme west to Java and the Philippine 
Islands in the east, there is in some respects a greater diversity in the 
names given to the plant than is the case in the more continental tracts 
of Asia, particularly India and China, where the knowledge in the manu¬ 
facture of sugar seems to have undergone the greatest development. 
Crawfurd tells us, however, that “from Sumatra to New Guinea and the 
Philippines, it is known by one name, which, with very slight variations 
easily accounted for. is tabu. This is a native term, unknown, so far as 
our information extends, to any language ancient or modern, beyond the 
pale of the Archipelago, and we can, therefore, from analogical reason¬ 
ing, entertain no doubt but the sugar-cane is an indigenous product of 
these countries.” He then adds that the art of manufacturing sugar from 
it is certainly foreign. There is no name for sugar except gula which is 
of Sanskrit origin. It is significant that the word Kan (sweet) in Chinese 
should bear so close a resemblance to the Sanskrit IOianda , which has very 
nearly the same meaning and which even denotes the plant in some of the 
Aryan languages of India. Kanche in Chinese (the name for the cane) 
literally means sweet-bamboo. 


IV.—BATAVIAN CANES (S. Violaceum, fossae.). 

References. —Agri-Hort. Soc. Ind :—Trans., VProc.yf {a letter froma 
correspondent at Mauritius indirating that the Otaheite rune was nearly 
exhausted and hinting that Batavia might supply the want); / I roc., 
6 “ (a promise to send 25 cases Batavian sugar-cane from the Is e de 
Bourbon),” 15 (a letter from Bourbon advising despatch of IS cases 
Batavian sugar-rancs, for the Society’s Nursery, r 83 <» Tour., .157 ; 

(also known as “ Otaheite ”) II., Part I; 45-46 (c ussed along •with the 
Bourbon and Otaheite, the three being held m the highest tank); 14S 
(varieties of sugu. rcinebyj. C. Thomson, M.D.); Wray, the Ptachra, 
Sugar Planter; 5 , Sir John Laporcy in Edwards History of the Brttisfi 
West Indies ; Voigt. Hort. Sub. Culc., 705- 
Sir John Lnforey wrote in 1794 °f these canes, “ The Batavian canes 
are a deep purple on the outside: they grow short-pointed and small in 
;ircuinference, but bunch exceedingly, and vegetate so quick that they 
spring up from the plant in one-third the time those of our is.ands ; the 
oints, soon after they form, ati burst longitudinally. I hey have the 
• ppearance of being very hardy, and bear dry weather well. A few 
junches were cut and made into sugar at the same iime the experiment 
,vas made with white canes. The report made me of them was that “ they 
,'iddcd a great deal of ,uice which seemed richer than that of I he others, 
jut the sugar was strongly tinged with the colout ol the kind ; and it was 
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observed that upon expression of them at the mill., the juice was of a bright 
purple, but by the time it had reached through the «pout to the clarifier, a 
very short distance, it becomes of a dingy iron-colour.” Crawford \History 
of the Indian Arhipelagj , 1820) mentions three “ indigenous canes *' or' 1 
the Indian islands, one a large cane often 2 inches in diameter which has 
so dark-coloured a rind that it is unsuited for sugar manufacture “ because 
it tinges the sugar.” 

“ Mr. Wray remarks that the Batavian with which he was familiar were 
of three* descriptions, vis.— 

“ The yellow violet, the purple violet or Java cane, and the transparent or ribbon 
cane. 'i'Ueyellow violet, so denominated in the West Indies, differs from the Bour¬ 
bon and Otaheite, in bein£ smaller, less juicy, considerably harder, of slower growth 
and with foliage much darker and more erect. When ripe, it is usually of a°straw- 
colour, its skin or rind is thick, and the pith hard ; but its juice is rich and tolerably 
abundant, it is seldom that this cane ‘ arrows, 5 but when it does so, it emits a faint, 
btit agreeable fragrance, especially in the evening after a slight shower of rain, at | 
which time it is particu’arly pleasing, and may readily be smelt even at a distance. 
Many person have pronounced it extremely similar to the perfume of a violet bank, 
from which circumstance, probably, it has derived i:s name. The yellow violet does 
not require so rich a soil as those already treated of (Bourbon and Otaheite). but con¬ 
tents itself with that of an inferior description. This renders it of much importance in 

■nay be too poor for its 

, _j violet. Thus, we often 

- . , irishing in the midst of a field of Bourbon . 55 4i The sugar 

manufactured 110m this cane is of a very fine quality, but by lamaica planters it is com¬ 
monly mixed with Bourbon plants, according to proportion,'^ the purpose of rectifying 
the mice of the latter, 1 i his mixture gives excellent sugar.” Ine Purple violet 
or Large Java Cane 1- fully as thick as the Bourbon, with joints from Unce to six 
inches ong In1 heigh:it ranges from eight to ten feet, and the upper parts of the 
stab, often exhibit faint streaks, whicn are imperceptible in the lower joints, which are 
of a pu.c purple colour. I he leaves are of a darker gi cen than the yellow violet 
when ripe and in perfection; it y elds a iuicc 'enerallv " ye V° V • 1 

thnn fk-f nf nnv r .n,«r . u?fW 11 * esteemed more sweet and rich 
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caneTmlds as a protection against stray cattle, which browsing along th c roads md 
at intervals, break through fences, and tear and trample down the cancv The 1 
ravages would be very serious, were the plants less hardy, but fortunately this inju^ 
K quickly recovers from and shoots up again with astonishing rapidity. This cane 
was introduced into the West India Islands much about the same time as the Bourbon 
and ,s st.ll much cultivated there It is, like the yellow violet, generally mixed wkh 
Bourbon plants.’- In his Practical sugar Planter Mr. Wrav dds that in the 

SSttSSSSJ* ™ uB,m "“'■■) ••■>«»».«» much around 

U ...’ pretty appearance. Tts leaves 

from six 
Jamaica 
ane will 
I hough its 
„ , ce of excel- 

1 lie tiansparent is also 


being very clear withal in its tint 



i-md is thick, end general (exture hard, yet it yields a good qualityo7iuice‘of“ 
kn» quality, which is easily converted into fine tair sugar. Thetia 
nnxed with the Bourbon. These descriptions of cane I* conciiW , .7 

adapted to th * East Indies more especially the first and last varieties y 

.....parent).» Mr. D’Cruz says that the 


violet and the ti 


D * ^ |U3 'i » ci i iL UBb iff 

Cruz says that the transnarenr Ho C 

introduced into India by M, Richard m February 1838 from Bourhon f , 

circumstance it came to he known in India as Striped Bourn , ? r ° Whlch 

a less demand for this cane than the othc; varieties and co™ m 1 u re has keen, 
cultivated on a small scale. 5 5 5 consequently it has only been 

•'"“I " Prarlical Su S«r Planter » Mr. Wray adds a fonruT^hidThTcidls H,'. 
Tibbu Battavee or Batavian canc. L caiIS 
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The fourth kind which Mr. Wray describes in his later publication (The Practi¬ 
ced Sugar Planter ) is called the <f Tibbu Batavee or Batavian Cane.” It is, he says, 
common in the Straits of Malacca, where it is cultivated by the Malays. In appear¬ 
ance it is much like the yellow violet, except in the peculiarity of its colour, which is 
rather greenish, with a pink shade, in parts; in some of the lower joints, this pink 
colour is very bright and pretty, whilst in the upper, it is more faint and delicate : the 
joints are seldom more than from three to six inches apart. In height, size, and 
foliage, it closely resembles the yellow violet; although it differs from it in being 
much softer, more juicy, and less hardy in habit. In a rich soil it is prolific and 
rattoons well,—its juice is rich, clarifies easily, and gives a fine sugar : but on the 
whole, it is inferior to Otaheite variety, yet requires an equally rich soil.” 

The most recent point of interest in Java canes rnay perhaps be regarded 
as very remarkable* In the Report of the Botanic Gardens of Saharanpur 
for the year ending March 1891, mention is made of the visit of Mr. R. D» 
Kobus, a Dutch gentleman, who had been sent to India by the Govern¬ 
ment of Java in order to secure stock of Indian varieties of sugar-cane. 
Mr. Kobus explained that the sugar-cane had been attacked in Java by a 
disease supposed to be of fungoid nature, which threatened to extinguish 
the sugar industry there. Mr. Kobus recognised all the paunda forms (the 
class grown in India to be eaten) as the same as the cane grown by the 
Dutch in Java for sugar manufacture. The ek or ganna canes (the class 
specially grown in India for sugar-making) were, he said, entirely new to 
him. l'hese are very much more hardy than the paunda canes and ac¬ 
cordingly Mr. Kobus took back with hfm a large supply of these and was 
hopeful that he had thus secured a stock that might prove able to resist the 
disease. 

It is at le.st curious that Java should now come to India for a fresh 
stock of cane. If it got its original supply also from ( hts country, 
had so improved its quality that, as shown above, Indian planters, nearly halt 
a century ago, were very anxious to bring back the Java improved canes 
to this country. It is just possible the paunda, as also many of the canes 
which, like the paunda , are eaten, came from foreign countries (in their 
present improved condition), but, if that be so, it is remarkable that the) 
should not be valued as sources of sugar at the present day. 

The reader had, perhaps, setter consult the special chapter on the 

Disease of the Suoar-canb as amplifying the brief reference above to 

thedisease which is giving so much cause for anxiety to the Dutch plan ers. 
V.-CHINA CANE (S. sinensis, Roxb., FI Ind., Ed. C.B.C., 80-Si). 

References.-— Proceedings of the Horible the Fast India Comp any-— Official 
notice of successful introduction into Botanic Gardens, tali ' » 3 

Dec. 1797 ; Correspondence, < 799 ; Agri.-Horti. Soc. Ind.t—lrans., Ui., 
6 : (Culture in Canton); V.,(Proc.), yo & W ; VI., (Proc.), 30,44 ! Vfj-i 
( Proc.), 78 (Cultivation in Goomsur awl Xurnghur); Jour. (OUStrUs), 

IV. , ( Set.), lj:, rs- v Cultivated in Buxar & Dhoba in 1845); (Proc.), 9 - ■ 

V. (Prod), 31 (Favourable progress of at the Society’sGar-leu),J>. 

VI. , 60, IX. (Proc., 1854), 611 Roxb., FI. Ind., Ed. C.B.C., 80 - 81 , 

Wray, The Practical Sugar Planter, 10 - 13 - Voigt, Hort. Sub. talc., 
70S i Boyle, Productive Resources of India, 9~- * 

The earliest account of this cane in India is that given by Roxburgh. 
That distinguished botanist regarded it as a distinct species, from t ie 
native sugar-canes of India, which he referred to S. officinarum, e 
distinction which he tried to establish has not, however, been maintain 
by modern botanists, but as enabling those interested in sugar-canes o 
recognise this form, it may be as well to mention that Roxburgh distin¬ 
guished the Chinese cane from the Indian by its having much tin .ei 
leaves, the margins of which were also hispid. 1 he flowering panic Cb, e 
tells us, are ovate in general outline with simple or compound v *- 1 1 
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branches. The corolla, he adds, is of two valves on the same side, i he 
Indian canes he separates from the Chinese by the following characters 
panicles spreading, the branches alternate decompound and the corolla 
one-valved. The most ready character, therefore, to separate the Indian 
from the Chinese would seem to be the more compound inflorescences, the 
branches of which were scattered instead of given off In whorls. 

The Chinese cane, Roxburgh says, was introduced into the Botanic 
Garden at the close of the year 1796, in the hope of finding it in some 
respects better than the common cane cultivated in India. “ It promises, 
he continues, “considerable advantage; particularly from its being so 
solid, and hard, as to resist the forceps ot the white ants, and the teeth 
of the jackals, two great enemies to our East Indian sugar plantations. 
At the same time it bears drought much better than the sorts in gene¬ 
ral cultivation. It produces a profitable crop even to the third year; 
while the common cane of India must be renewed every year. It is also 
said to yield juice of a richer quality.” A correspondent of Roxburgh’s 
(Mr. Richard Carden of Mirzapore, Culna, in Bengal) furnished him in 
1801 with particulars of his experiments with the then newly introduced 
China cane. “ With respect to the produce of the common Bengal sugar- 
canes,” writes Mr. Carden, “ I have never been able to collect an account 
that can be depended upon; the natives generally manufacture the juice 
into jaggery in my neighbourhood, which yields them nearly 14 katcha 
maunds per bigha on an average; and a profit of about IT or 12 rupees the 
bigha. Neither the white ants nor jackals have committed any depreda¬ 
tions on the China canes that l have planted, although the latter have 
often been seen among them, which certainly gives these canes a decided 
preference to the Bengal sugar-canes. I do not think the China ones 
degenerate in the least, nor do they improve ; they appear to me to remain 
nearly in the same state. If planted at the same time the Natives put their 
cancs into the ground, they will not make such good returns as the Bengal 
sort, but planted in the West India mode, in the month of September or 
October, and suffered to remain on the ground till December or January 
twelve months, they will then yield double the returns of what the Bengal 
canes do, which is owing in part to the length of time they are in the 
ground, and principally to the ants and jackals not destroying them, 
whereas if the Bengal cane was to remain so long on the ground, the 
Natives would have great difficulty to prevent the greatest part of them 
from being destroyed, and the young shoots would suffer ver^ much from 
the hot winds and ants, which I witnessed the second year I came to 
Mirzapote; but the shoots from the China cane . I cut last January siood 
the last hot season uncommonly well, and will, next January, I have reason 
to believe, from their present appearance, make half, or nearly three-fourths, 
the quantity of sugar they did last January ; and that with the trifling 
expense of clearing the ground twice, cutting, and manufacturing the 
juice.” 

Many other writers deal with the subject of Chinese cane and in a 
singular uniformity as to the terms of appreciation. Thus, Me. .Wray 
' avs of this Chinese cane thin. he obtained his supply from the Agri.-Horti¬ 
cultural Society at Calcutta. “ In its nature, he remarks, it is extremely 
hardy, and very prolific. During the last hot season it remained uninjured 
in every respect, whilst the other canes were all either burnt up or eaten out 
of the ground by white ants. Astherains came on, the China canes sprang 
up wonderfully, many roots having no less than thirty shoots, which bv 
September had become fine canes, about twelve feet in height, three inches 
in circumference, and with joints from six to eight inches apart. These 
were cut in October and planted out, yet, although, ve have had a toler- 
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ably severe winter, the cold appeared to have little or no effect in checking 
their growth, but Native Canes planted at the same time were entirely 
kept back.” “For their extreme hardiness in withstanding heat or cold, 
white ants, jackals, etc., I can myself vouch, and consider it a variety of 
cane which deserves every attention.” (VIr. D*Oruz writes much in the 
same strain : — 

“ It is he says, the hardiest of all varieties; the white ant seldom or never touches 
it; its ability to ^tand all changes of season is also a great argument in favour of its 
cultivation. It yields several rattoon crops, and requires less care and trouble than 
any other sort with which I am acquainted; though if a small degree of culture be 
bestowed, it repays the owner by an increased length and thickness. I may here 
mention that, in consequence of the demand during 1845 f° r this variety, being usually 
great, and much more than could be met, the Garden Committee increased the culti¬ 
vation to meet a probable large demand during the following season.” 

“Several correspondents of the Society have, I observe, lately borne witness to the 
capability of this cane to stand drought and heat. As the number of the Journal in 
which their experience is recorded may not.be available to every reader of this paper, 
it may not be amiss if 1 transcribe verbatim the remarks of these gentlemen. Mr. F. 
Nicol, writingfrom Chandpore factory, Jessore, states,—when comparing this variety to 
certain others, which he had also cultivated on a small scale in 1884, —‘ the China cane 
thrived the best, and grew to a great height, quite overtopping all the others. Several 
plants measured nine feet high ; the white ants did not touch it, though they attacked 
the Otaheite, Singapore, Bourbon, and Dholee , and it is certainly the best description 
for land at all infested by these destructive insects.* Mr. P. P. Garter, of Bhoji- 
pore factory, near Bu*ar, in a communication dated June, 1845, observes—‘Of the 
five descriptions of sugarcane I obtained from the Society fn March last, the China 
has succeeded so wonderfully in spite of white ants, heat, and every evil, from which 
the others (and even the country cane of the district) have suffered so severely, that I 
am very anxious to have some correct information of its qualities. Should it prove to 
be a good yielding cane, producing sugar of good quality, I would cultivate it in pre¬ 
ference to Otaheite and every other description I know of. I am rather curious to 
know vvliat height and thickness it attains at full growth, as from its present vigorous 
appearance it promises even to surpass the Otaheite, while the seeds were scarcely 
thicker than my little finger.* And Mr. S. H. Robinson, writing shortly after 
from Dhoba, near Culna, remarks—‘Of all the varieties of cane I have tried, the 
China has pioved by far the hardiest, in surmounting the attacks of white ants, heat, 
and drought, and it has yielded me a good crop at the rate of 202 bazar maunds of 
cleaned cane \>exbeegah from the same situation in which Otaheite, and two varieties of 
blue cane were all but destroyed by the white ants; and in which common country 
cane yielded its usual average of 150 maunds per beegak. At the mill the China 
yielded 55 per cent, by weight of juice to 45 per cent, trash, the juice being of the 
I gravity indicated by 11 per cent, of Baume’s saccharometer, which is equal to the 
average of the best cane juice I have seen produced in these parts; so that there is 
, nothing in these premises to discourage the hope of its produce in sugar, proving 

j inferior to the results it gives in the field. Its aspect when growing also seems to con¬ 

firm its adaptability to this climate, for though the canes are only from three quarters 
of an inch to an inch in diameter, it grows to the height of ten and twelve feet with 
very ordinary cultivation, and I have counted as many as 18 and 20 canes spring up 
frOtl) jflo. It has a bountiful supply o 1 t.'or.p tlu-ir ficsh 

green appearance far better than the other varieties. I had an October crop last year 
j half with China and half with country cane plants; the latter barely survived through 
January, and were all cut off by the hot winds before March was over; while the 
I China aie now ( June) fine looking plants, and I hope will be ready to rut by Novem¬ 
ber next* \jonrn., Vol. IV.,pp* 27-13/^32). ( Journ . Agri. & IIor\i. Soc . oj Ind ,, 

I Vol. VI. ,pt. I ., page Ct .) 

“Mi. Wray in his mom recent publication (The Practical Su?ar Planter) adds 
certain particulars which are of interest to Indian observers. One of his correspondents 
(a practical planter in Bengal) wrote: * As you advised, I wrote to the Society for five 
hundred can-i, which anived quite fresh, I then cut them up, allowing only one joint 
to each piece, and planting them in lines, four feet asunder each way, d» livered them 
up to the same chances as iny Otaheite and nai to. The result 

been beyond my utmost hopes; and this, too, al ter a season of unusual severity, 
which has grievously afire; to 1 my native cane: and as to my Otaheite, what with hot 
winds, the white ant;’, the long continued wet weather, unci the detestable jackals. 
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I have saved but a very few; whilst nothing’seemed to injure or affect the China Cane. 

Did you ever know the Otaheite cane-sprouts to be devoured by caterpillars? I forgot 
to put those depredators in the list of enemies to the Otaheite plant; although they 
certainly are very formidable ones, as the partial destruction of many of my plants 
testified. They attacked the plant when only a few inches above the ground, from 
which many never recovered. 

C I understand that Indigo plants are often quite destroyed in the same way, so 
perhaps it may not happen again for some years. T his hope determines me in trying 
the Otaheite once more; when if it does not succeed. 1 shall keep entirely to the China 
cane; which, by the bye, I am now extending, as far as my plants will allow me. I 
am disgusted with the native canc, and shall soon put them aside altogether.’ Mr. 
Wray then comments: * I think these accounts of the China cane are sufficient to 
establish the fact of its being a variety well suited to India : although I need not say 
that it is immeasurably inferior to the Otaheite, wh iever that cane can be cultivated 
successfully.’ * It is now very common throughout Bengal, although the natives think 
it a native cane, from its having been so long amongst them. They have given it a 
native name, which I quite forget. I met it in several places and recognized it at 
once; yet I never met but one native who knew it to be otherwise than a native cane. 
Certainly, its neglected cultivation during 50 odd years in India, has caused it to 
degenerate very much; hence my advice to all persons desirous of trying it ‘s-nd to 
the Society’s Garden, in Calcutta for it.’ It is a very small sized cane, being rarely 
more than one and a quarter inch in diameter; but it is better adapted for sugar candy 
making, than any other cane.” 

VI.—SINGAPORE CANES. 

References. — Azri.-Hort. Soc. Ind.z—Irans., IV ., {Proc.), 5^32 (arrival in 
1837 of can* 1 of this nature); V., 15 {Dr. Montgomerie's letter reporting 
& Dr. Wallicfcs acknowledgment of receipt), 7/ ( Proc.), 3 o . 66 {red canc 

said io be native of Malacca), go, 104 ; VI., 96, 103 {Balestier Manu¬ 
facture of Supar at Singapore) ; (Proc.), 16, 20, 44, 56, 93, 108, 128 ; 
¥ourn. {Old'Series) IV., Proc., 92 ; IX., Proc. {1834), 5 l V Wray, Practical 
Sugar Planter, 13. 

Singapore canes, says Mr. D’Cruz, were first received by the Society 
from Dr. W. Montgomerie. 

" J n June 1S37 Dr. Montgomerie sent the first supply, the second in the Octo¬ 
ber following. In his communication advising despatch of the latter. Dr. Montgo¬ 
merie observes that 1:* has not been able to obtain anything satisfactory relative to 
the origin of the canes grown at Singapore; they form part of the sea- tub of 
almost al! native vessels, and as wc have cortimumcation with all the East by such 
means, we may have got them either from Siam, Borneo, Celebes, Java, or any other 
neighbouring country. The natives recognize the red or purple cane, as the lubit 
Malacca, pointing out Malacca as the place of origin, but they think the thiee light 
coloured vanties, viz., 7 'ubu Leah, or Leah Tubu , and Kapiur have been introdi red 
by the Buggo^e traders from the eastern islands, and in such case they may most 
probably be a variety of the Otaheite cane, modified by the Malay, which may have 
been cultivated by tne natives” ( Transactions, Agri.-Iiort. Sue. of India Vnl V 
p. 06 , Appendix). ' ’ 

“There is a material difference between this canc and other sorts. It is more 
transparent, and perhaps handsomer looking, thao most other kinds in the Society’s 
garden, end is, l am aware, held io much cstoom by several planters. It j., () f a 
yellow colour, averaging in height from didst to ten feel, and fiom four and a half in 
five inches in circumference. It has a light-coloured, short, broad leaf, with a broad 
white stripe down the middle of the leaf, which serves to distinguish it from other sort* 
Its cultivation is, how. or, piecariour.. It suffers more from the ravages ot u.-l-ii 
who are extremely partial to it, than other r.oi ts. It is also easily (down dowr ki 
h'f-rh winds, nd who: once prefttated it is difficult to raise it again, its natural h- mi ^ 
caus,n S '* *' 1 >'• “, 1: into Pieces. Other cants arc, of course, more or I esS subii'V 
to Inc same casualty, but I have seldom experienced any di'licult'y in raising ri ° ^ 
again, and securing the greater portion. ' It »,i E ht be worth theVhil 
V . growing this particular variety, to make an experiment for counteracting 
effect of the wind by planting China canc very thickly in borders, cieht or tnnVwu 
wide, all loirn.l the plots in v 'ucli the Singapore sort is to be cultivated!’ I have m 
tested tne efficacy of this experiment tv here has been no occasion for it the m.n r 1 
ty cultivated in the Society’s garden being on a comparatively small seal* and 
merely for the purpose of distribution; but 1 have been induced to offer the sugges 
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tion as possibly an easy and simple mode of securing a really fine variety of cane, 
during the period of its growth, against a stiff breeze or sudden blast of wind. I 
should mention that the red or purple sort alluded to in the previous page, was also 
increased, but being afterwards recognized as identical with the red Bombay variety 
its culture was discounted” ( Journ . Agri. & Horti. Soc. Vol. VI., pt. /, II;p* 5 <?)* 

Mr. Wray gives much greater detail regarding the canes of the Straits 
Settlements of Penang, Singapore, and Malacca. “ The principal”, he says, 
are eight in number. Of these, first and foremost is 'the Salangore cane, 9 
by the Malays of Province Wellesley termed tibbii bitting berabu (the 
powdery bark cane), but by the Malays of Singapore and Malacca, it is 
named tibhu cappor (the chalk cane), from its having sometimes a consi¬ 
derable quantity of a white resinous substance on the stalk. This is the 
finest description of cane in the Straits Settlements, and perhaps in the whole 
world. In Province Wellesley, it is universally cultivated on all the estates, 
and is only known to those planters as the China cane ; from the simple 
circumstance of the Chinese cultivators in the province having been in the 
habit of cultivating it for years, before any European embarked in such 
speculations in those parts. I have cut as many as five of the larger 
canes from one stool 5 each cane from ten to fifteen feet long, without 
leaves, and seven and a half inches in circumference (round the iower 
joints) : each cane weighed from 17 to 251b. That of 25ft weight, I kept 
some weeks in my house, and numbers of people saw it; it was thirteen 
and a half feet long, and two and a half inches in diameter; yet it 
was not by any means so large a cane as I have seen. The place where 
l found it growing was a newly cleared piece of jungle land, whereon a 
Malay had ‘squatted,’ built a house, planted rice and some three actes 
of sugar-cane around it. 99 “ The Salangore cane is remarkable for the 
quantity of ‘ cane-itch 9 (so termed in the West Indie 5 ;) which is found on 
that portion of the leaf attached to the cane-stalk. Sometimes touching a 
growing cane incautiously, I have had my hand covered with it, and 
thousands penetrating deep into the flesh, caused great irritation and 
inflammation. The leaves are very broad and deep serrated at the edges, 
with a considerable droop; they are some shades darker in colour than 
the Otaheite, and have so good a hold on the stalk as very seldom to fall 
off when dry, as some canes do, but require to be taken off by the hand. 
They rattoon better than any canes in the Straits; and l have known 
them to yield iorty ficuls (a. picul is 1334ft' 0 * granulated but undrained 
sugar per oylong ( an orlong is one acre and a third) in third rattoons* 
From what I have seen, I am disposed to think that in the West Indies, 
Mauritius, and India, they would be found to rattoon better than any other 
cane.” Mr. Wray then proceeds to give some information as to the 
yield of sugar afforded by Salangore cane. He has known 6,500ft per 
acre and was informed by a French gentleman in the Province of \\ elles- 
ley that he has in some cases obtained as much as 7,200ft of sugar (un¬ 
chained) per acre, from which he has secured 5,800ft of shipping sugar 
well dried in the sun. Mr. Wray next describes the other forms 01 Straits 
canes and these need not be more than briefly indicated 

Tibi lint (clay cane).—This is the form which Mr. Wray identifies as 
the Otaheite c4 mo^t writers. It ha c already been sufficiently indicated. 

Tibbu tilur ( or egg-cane).—This is viewed as the form peculiar to 
Tanne, one of the New Hebrides. This is a very clean and elegant cane 
and is remarkable for the almost entire absence of cany-itch l he leaves 
are smooth and the steins bulge between the joints to such an extent as to 
have obtained for it the name of egg-cane. The leaves are shed as they 
ripen and the structure of the stem is so fine and brittle as to cause it to 
break readily—the chief danger in the cultivation of this cane. It is very 
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prolific and is quickly and easily cultivated, as every one of the large eyes 
disposed along the stem shoots forth vigorously. The stools have general¬ 
ly from 5 to 15 canes. The juice is copious, of rich quality, and can be 
converted into fine sugar of a good, strong, sparkling grain. It cannot, 
however, be cultivated in situations exposed to wind, nor in damp rich soils, 
owing to its tendency to snap off. 

Tibbu clam or Obat is the Black or Medicine cane of the Malays. 
This is a small but clean cane, of a rich purple colour, which colour it im¬ 
parts to the hands of those who handle it or the lips of those who eat it. 
One remarkable character, Mr. Wray adds, is the rich delicate pink 
gradually darkening with age to a fine purple and dark green. 

The recognition by Mr. D’Gruz of the red or purple sort of Singa¬ 
pore cane as identical with the red Bombay variety is very interesting in 
the light of the other suggestions and opinions (reviewed in the foregoing 
paragraphs) which point to the Bourbon and straw-coloured Otaheite 
canes being identical, and to their having originally been derived from 
Malabar. Dr Gibson, in an article on the Agriculture of the Deccan 
(1843), deals fully with cane cultivation and tells us that Mauritius cane 
had then shown distinct signs of retrogression But he makes no men¬ 
tion of “spontaneous canes ” nor of any feature of special excellence in the ! 
local stock such as might have suggested its conveyance from Malabar to ; 
the West Indies, Mr. Wray came to recognize Bourbon cane as the same 
thing as Singapore, so that the conclusion (and a not unnatural one) is un¬ 
avoidable that there appears to have been three or four sources of the canes ; 
from which the early European cultivators obtained their stocks, namely, I 
India (possibly Malabar), Batavia, Madagascar, and the Straits. By 1 
high class cultivation in new countries one or other of these stocks appear i 
to have given origin to all the superior canes, of which so much has been > 
written. As in the case with the attempt to bring back to India the 
greatly improved Carolina rice, so the triumphs of the West Indian sugar 
plantations have, by no means, proved suitable to India or the other 
countries from which, there is every reason to believe, the stock was origi- 
nally obtained. Whether all the canes of Southern Asia and the Ar¬ 
chipelago had been derived from India in the first intance (long anterior 
to the attempt on the part of Europeans to cultivate cane and manufacture 
sugar) is a point on which we shall very probably never bu able to arrive 
at any very definite opinion. That India possesses a sufficiently com¬ 
prehensive senes of what are popularly designated indigenous forms to 
have given origin to the canes of the Straits, Batavia, China 1 man ' 
Madagascar, etc , is a fact that scarcely requires to be stated The 1 
diversity recognised by the pioneers in European sugar planting between 1 
Straits, Batavian, Madagascar, etc., canes was by no means so great - - ' 
can be now shown to exist in t'?)e modern races of cultivated^ can ^ 1 
The conclusion arrived at may, therefore, be briefly stated that nothing V 
been discovered in philology, botany, or history that seriously upsets the i 
hypothesis, that all the Conns of cane emanated form a common scene* 
w Inch was very probably originally a native of India. species j 

—The so-called Indigenous Canes. 

VII.—INDIAN CANES. 
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spirits manufactured there in 1835), 164-165; Report of experiments 
conducted by the Society on the cultivations of canes at Akra { p. 392 of 
Ed. i 838 ) shows red Bombay , white Bombay, and red country kinds as 
experimented with ; III., {in Bengal and Assam, three forms, Puri, 
Kaj'uli, Kullua), 62 ; {Proceedings) Bombay cane said to be three times 
the size of Bengal indigenous, 34 / W. t {threeforms grow in Nepal); 104; 
VI., {varieties grown in Mirzapur, viz., Mhungo and Huowah, the latter 
yields dark coloured juice); 6-"/ ; {Major Sleeman mentions the indi¬ 
genous canes of the Central Provinces, viz., a purple cane—' 'uchrunga— 
and three good straw coloured canes — Kusiar), 91-92; ( Proc .) 25 {a 
specimen of Puri cane 18 feet long) ; Hamilton {Buchanan) Statistical 
Survey of Dinajpur. Rung pur, Pvrniya, Bhagalpur, Behar, Patna , 
Shahabad, and Gorakpur; Buchanan Hamilton s Journey through 
Mysore, etc.; The Honb. the East India Company published in 1822 a 
series of pap ers and official correspondence entitled ** East India Sugar ; 
the following references to that work m»y be given as denoting the sugar 
canes found in Bengal prior to the effort to introduce foreign canes 

The Resident of Benares reported in 179* that there were five canes 
grown, viz., Punsari, Reonda,' Mungu, Nivar, Kiwahi—the two first were 
in greatest repute, the Reonda being a purble cane ; In Rad no gore there 
were two forms—a white and a purple ; In Rungporc the best cane was 
said to have been recognised as Kadgeli ukhor or black-cane; In Santi- 
pore there were two canes in 1792 — the PiZm and the Kadjuh . 

In the numerous district accounts quoted in another chapter of this 
article below, frequent mention will be found of the forms of cane 
grown at the present day. So diversified are these, however, that the 
writer has found it impossible to attempt a classification, or to give a re¬ 
view even of the statements made. The following passages, arranged 
under provincial sections, may, however, be acceptecf as conveying some of 
the chief ideas that prevail or have prevailed regarding the so-called indi¬ 
genous canes; but it will be observed, in the remarks offered in this section, 
the effort has been made to mainly exhibit the canes which were cultivated 
at about the time of (if not prior to) the rage for imported qualities. It is 
believed that the effect of the importation or foreign canes has been largely 
to destroy all trace of the canes which had been adapted to the climates 
and soils, in which they had been evolved after countless ages of culti- 

BENGAL. 

105 

vation ;— 

(a) BENGAl.-The Honourable the East India Company, seeing the ne- 
cessitv that existed to obtain definite information regarding the canes of 
India, and their suitability for the purposes for which they were grown, 
called for special investigations from its local agent. 1 he vanous reports 
procured were reviewed by the Board of Directors in 1792, and the follow¬ 
ing pr&cies issued, accompanied with coloured illustrations 

Kadjuli. —“ A purple-coloured cane, yields a sweeter, richer juice txian 
the vellow or light-coloured, but in less quantities, and is harder to press. 
It grows in dry lands ; scarcely any other sort: in Beerbhoom, much grown 
in Radnagore ; some about Santipore, mixed with light-coloured cane. 
Grows also near Calcutta, in some fields separate, in others mixed with 
purl, or light-coloured cane. When eaten raw, is more dry and pi hy in 
the mouth? but esteemed better for sugar than th e pun. and appears to be 
the superior sort of cane. Persons who have been West Indian planters 
do not know it as a West Indian cane/ 5 , . * .. 

Purf —“ A light-coloured cane, yellow, inclining to white ; deeper yellow 
when ripe and on rich ground. West India planters say the same sort as 
grows in the West India islands. Softer, more juicy than the kadjuh, but 
juice less rich, and produces sugar less strong. Requires seven maunds of 
Puri iuice to make as much guy or inspissated juice as^is produced from six 
of the kadjuli . Much of this kind is brought to Calcutta mar Iceland 

eaten raw.” 
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Kullerah 1 his cane grows in swampy lands, is light-coloured, and 
grows to a great height. Its juice is more watery, and yields a weaker 
sugar than the kadjuli. However, as much of Bengal consists of lon- 
ground, and as the upland canes arc liable to suffer from drought, as was 
the case last year, and in some degree with the present crop in May 
last, it may be advisable to encourage the cultivation of it, should the 
sugar it produces be approved, though in a less degree than other sugars, 
in order to guard against the effects of dry seasons. Experiments alone can 
determine how far the idea of encouraging this sort may answer.” 

**Punsari , reonda , mungo (? mango) % ncwar , kiwahi. —Different sorts 
produced in Benares district, but not known to the Board under these 
names.” “ Punsari and reonda appear to be the most productive and the 
most esteemed.” 

Shortly after the appearance of the above, Roxburgh studied the 
canes of Lower Bengal, and in his Flora Indica he proposes a classi¬ 
fication which may be said to be identical with the above, namely, into 
the common yellow cane puri ; second , the purple cane kajult (said to yield 
a juice ^th richer than that of the purl, though the sugar made of it has an 
objectionable colour); and third , a very large light-coloured cane called 
kallua, which, Roxburgh says, grows in low swampy lands. 

In the Transactions and Journals of the Agri-Horticultural Society 
(especially the earlier volumes) frequent mention is made of the indigenous 
canes. These have, perhaps, been sufficiently indicated by the abstract 
given under the paragraph of references. One writer lays special stress 
on the fact that the ordinary cane of the vicinity of Calcutta, when planted 
K U , Ure h lai ? os the Sunderbans had vastly improved until it re- 
h " 5 h P? zed ° tahc,te - It was further noted that the rattoons 
It fr C ° nd , andver >' considerably superior crop of canes o the fir^t 
Many of the early writers urge the suitability of large tracts ® the delta of 

Hamilton was directed to conduct a statistical survey of that region 

S&TSRtrta T d a mine of knowled ^ ^ of 

grown “d '!3£ ErTv” 

a yellow cane, hard, and not thicker than the finger, and was on) y gmvn by 
indolent farmers in the northern parts of the district. The latter had a 
tolerably thick stem, deeply stained with purple : it often grew 12 to is feet 
m height. In Rokgpur both th? cams already mentioneclwereako 
tound, but the khagra was the most prevalent. This was probablv due t 
its being too hard for both the white-ant and the jackal, and to the fact 



a • r ; hanks of the Kan 

a most inferior kind known ns 


kayi. The cancs cultivated were, lnlPnnr ,.,„ H . 

nnrgou (from its resemblance to a common reedi • ibis • d C ? mvn ns 
u,u.. : 2nd, the major portion, the kha^Zi’d 
bangs a; the comparison to the bamboo? Hamilton remaki cal!ed 
only because of Its being contrasted with thTl™ !tK’ ( p? dS t 
Ihe hangsa differs from the kajali of Dinajpur m its 'stem he ™ ty al ?' 
yellow. In Bhagai.pi/r cane was mainly cultivated Buchans en brely 
observed, near the hill streams, where it is copiously watered an 1 T"r 0 " 
mahal where it attains considerable perfection. In the interior "Ahe 
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district cane wasjseen to be fairly extensively grown but of inferior kinds. 
Bhagalpur thus afforded a greater variety in the forms of cane met with 
than was the case with any of the other districts of the survey. The kajlz, 
Dr. Hamilion says, was by far the best and was confined to the Rajmahal 
division. The mango cane he regarded as of equally good quality if it 
was not the same thing. It was chiefly used for eating without prepara¬ 
tion. The paungdi and raungda were, he further tells us, tolerably large 
yellow canes, and one of them, at least, appeared to be the same with 
the bangsa of Purniya. The kirnya was a small poor cane. The Collect¬ 
or of bhagalpur wrote in 179^ that the chief discouragement against 
sugar culture in that district was (i a salt of the nature of epsorn salts, with 
which many of the wells are, and, of course, much of the land is, in the 
district south of the Ganges, impregnated ; and to which with great prob¬ 
ability, is imputed the bitter taste that renders Bhagalpur sugar so much 
inferior to that made in other districts. This bad quality is not found in 
the sugar made in Rajmahal, but there, as in Bhagalpur, the cane is of in¬ 
ferior size.” 

In Behar (Patna) Dr. Buchanan-Hamilton observed six kinds of 
cane being cultivated. These were ketar , baruka , mango , shakarchina, 
raungda , and paunda. The three latter, he remarked, were thick and 
their juice very sweet, on which account they were eaten but not used for 
evpression. The ketar was a form with stems not thicker than the finger, 
and was the most common of all, being, probably, the same as the kentya of 
B hagai PUR All the three kinds in common use for the mill, he adds had 
yellow stems. In Shahabad, Dr. Hamilton remarks, there were during 
the time of his survey, seven kinds of cane grown, viereongra . or rtoda. 
saroti, mango, barukka , bhoronga, kaiva, and bhurlt. They were small 
canes not thicker than the finger and had all yellow stems. The mango 
was reckoned the best. These various kinds, though he could not make 
out their distinctive characteristics, were adapted for different soils. The 
high land near the villages was alleged to produce a large cane, filled With 
iuice that gave little saccharine matter, it was, therefore, used as an edible 
cane In Gorakhpur, Dr. Hamilton found four kinds cultivated, vie., 
reongra, mango, sarotiyo and baruka , all these, he says, were suitable lor 

yiCl The ^ore^recent publications, such as the district manuals, while 
Iar^e! y compiling from the old authors (more particularly Dr. Buchanan- 
Hamiiton) have occasionally furnished new and interesting facts. A selec¬ 
tion of a few of the more instructive passages will be found below in 
the provincial chapter on cultivation, but the following may be here given, 
since (hey specially refer to the varieties grown in remote parts of the 

pi °CMA^RAN.-The pl-t see^ to bave been introduced about the 

wSLSEj J£%n<l fainward. of which the two first are principally 
crown in Par':'.-:, us Manpur and Batsara. From mango is produced a very good tab 
<0, fine suirar. while pdnsahi is generally grown for chain or gur. 

In Dacca “ there is a number of different varieties of canes grown here, some of 
which a- v**; v fine and well suited to the soil on which they are cultivated. First — 
he Wri" a thin, hard caue that will grow on any land, it is generally grown on 
fand ti.-'t will grow no other cane, namely, the low alluvia! land on which stands four 
o feet of wate during the rains. The juice is rich in sugar and capable ot produ¬ 
cing firsfc-class g;tr : hut the outturn is • cry poor compared wntb other varieties, 
i V 7 -the 'ihalsundar is a white carwith a reddish tinge, thicker than the khagrt, 
but cannot stand stagnant water nearly so well as the latter This is the variety that 
““ V" rlv „ r o extensively crown, but t has been of late largely superseded by 

is generally grown on thebaidrs of the Me.hna 
and the Brahmaputra. It seems to be the same as dhalsundar, but alteied a little 
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from having been grown long on much drier soil. Fourth —the kali or kajli is a hard 
red cane, having few qualities to recommend itself. Fifth —the red Bombay is the 
same as the Bombay of West Bengal and the red Paunda of Saharanpur. This was 
the variety of cane that Captain Sleeman brought from the Mauritius. It is a very 
superior cane, suited to high land, but extremely delicate. It was for a time largely 
grown near Dacca, but it does not seem to tiller well on the red clay, and has almo f 
gone out of cultivation. St.rJA—the sharang, known in the north-eastern part of the | 
district as the sharang , of Dhalbazar, is a white cane somewhat inferior to the sham - - 
sliara or the Otahcite cane of West Bengal. Seventh —The white Bombay is perhaps 
the same as the white Paunda of Saharanpur. It is a thick cane, juicy, and rich in 
su°ar somewhat harder than the shamshara , but grows to a much longer size than 
the latter. It is a hardy cane that will stand wet soil much better than the red 
Bombay. Taking everything into consideration, this is, I believe, the best cane for 
Lower Bengal.” 

In L.ohardaga it is stated “There are three varieties in cultivation, via ., (1) the 
bdnsd, (2) the punri, and (3) the kdjali. The bdnsd is a thin white cane, lebs juicy 
than the punri, and hard to press. The punri is a little thicker, but shorter, con- 
•taining a larger proportion of juice and softer in texture. I he third variety is so called 
from the purple colour of the cane ; it is never grown by itself, but crop.’ ^ up here ami 
there among the first two varieties. The bdnsd yields a gur of a nicer colour than the 
punri, but having a bad smell. In Tamar, the punri is grown in preference to the 
bdnsd , which is, however, more largely cultivated in other parts of the hive Parganas. 

In Palamau “ Five distinct varieties of sugarcane are in cultivation. 1 hese arc — 
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(1) Ketdr , a thin but very tall variety grown in the central tuppehs of Palamau • 1 
it corresponds to the bdnsd cane of the Five Parganas. 

(2) Manigo , a thin and very short cane 4 or 5 feet high, commonly grown in Deo- 
gan in the north-east of the sub-division. This variety is extensively grown all over 
south Behar and is valued for the large proportion of sugar to juice which it yields. 

(3) Neiodr , resembling the manigo , but a little thicker; newdr cane yields a large 
quantity of sugar area for area than manigo, but the gur has a saltish taste and is less 
valued. 

(4) Basin, yielding a very bright coloured gur, but an inferior yield. 

(5) Bhunli , allied to the newdr, but with shorter joints, yielding a bright coloured 

The In ;t two varieties, are commonly grown in PalAmau ; the othe. three are but 
little known. The ketdr is an early variety, being rciped in Pons and early Magh 5 
the her varieties are late, and their harvest does not take place before Falgun and 
s continued to the first fortnight of Cheyt.” 


(b) ASSAM.—Numerous writers (half a century ago) allude incidentally 
to the superior quality of canes found in Assam. In fact the large red 
canes of Assam and Bombay and the large canes of the lower Eastern 
Himalaya, such as those of Nepal, were by many persons held to be 
identical with the superior canes of the Straits/ Thus, Mr. Wray wrote, ** 1 
have seen only three varieties of large canes on the continent of India, 
which are supposed to be peculiar to the country ; one is the large red 
cane of Assam, specimens of which were kindly sent me by Dr. Keith 
Scott, the Honourable East India Company’s Civil Surgeon, at Gow- 
hatty in Assam. This gentleman had established a sugar estate at Gow- 
hatty ard made sugar ; so that he had experience of the right sort, which 
lends to his opinion considerable weight.” Dr, Scott wrote of these canes 
that they “ were juicy ‘and sweet; the sugar produced from them is of 
an exceedingly fine grain and good colour, they are, moreover, strong in 
growth, and much less apt to fall over than the Otaheite to which they are 
fully -equal in size, as well as in quantity and quality of juice. I a also 
preparing for you some ‘ flowers* of this cane, in different stages; which 
I w.n despatch when quite dried. I have now (January) canes in flower 
which were planted last May!!” It will be seen from Major denkias' 
report ori Dr. Scott’s flowering canes (Chapter on Improvement by Seminal 
Selection) that a mistake was apparently made either by Jenkins or Scott 
The former gentleman speaks of the Gowhatty canes which were seen 
flowering and seeding as having been the Otaheite form, the lattci of theit 
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having been a large Assam cane which was quite as good as the Otaneite. 
It seems probable that Dr*. Scott’s version of the story is the correct one, 
the more so since he appears to have been in correspondence subsequently 
with Mr. Wray on the subject, and that author accepted the Gowhatty 
cane as a superior quality peculiar to Assam. There are two features of 
this cane which on passing, it may be desirable to note, 1st, the fact that 
there was in 1844. a sugar plantation and factory in Gowhatty under 
European supervision; and,2ndly, that, as in all the other Indian allusions 
to the seeding of the cane, the subject appears to have been allowed to be 
forgotten. 

Mr. Wray concludes his notice of the Assam red cane by alluding 
to a similar kind found in Bengal. “ In Lower Bengal (he says) near 
Calcutta and in the Straits of Malacca, a large red cane abounds, which 
bears so exact a resemblance to Dr. Scott's Assam cane, that I conceive 
it to be the same identical variety, so.mewhat improved in the rich and 
fertile soil of Assam/* “ The red cane of Bengal is a large and fine cane, 
much used about Calcutta for sugar manufacture; and I have had 
brought to me by Natives, sugar made from it by themselves (in their own 
rough and primitive way), which exhibits a grain of immense size, 
strength, and brilliancy. They, however, say that it is not a good cane 
for sugar making, as the juice is very dirty, and the sugar always dark 
coloured. These assertions, however, have no weight with me; for I can 
easily detect the cause, and know that it can be avoided.** 

1 o bring the history of the Assam canes down to more recent times, it 
is, perhaps, only necessary to quote a few passages from a very able note 
on the subject written in 1883 by the late Mr. E. Stack, then Director of 
Agriculture in Assam. It may be here pointed out, however, that M r. Stack 
speaks of the superior qualities of Bombay or Bengal canes. This would 
seem to indicate that the system of exchanging stock seems to have ex¬ 
tended even to Assam, and the mystery of the true nature of the so-called 
Bombay cane remains as great as ever. Many writers are suspicious that 
it may be the acclimatised stock of some of the foreign canes; but, as 
opposed to that view, Scott and Wray may be pointed to as having accept¬ 
ed these .large canes as indigenous (or rather local) forms. There seems 
no doubt of the fact that India possesses so extensive a series of canes 
that a process of selection and distribution of the superior qualities would 
(as urged in another chapter) greatly improve the stock of the country as 
a whole. 

Mr. Stack refers his remarks on the canes of Assam into those of 
the two great divisions of the province, viz., the Brahmaputra and the 
Surma valleys :— 


The Brahmaputra Valley (Assam Proper.) 

“The varieties of sugarcane in the valley of the Brahmaputra are not numerous, 
and may be ranked as follows in the order of their importance:— 

1. hagi (white) or mugi and mag (amber-coloured). 

2. Rangi (red), kali (black), or teliya {i.e., the colour of newly-expressed mus¬ 

tard-oil). 

3. Bengal or Bombay cane. 

4. Malnhd and magard or megald. 

" Afugi and teliya.— 'The two first kinds’are regarded by the Natives as indigenous. 
They are commonly grov. u together, either intermixed at random, or with the red 
cane dispo.Fed round the edges of the field as a protection to the more valuable yellow 
cane against the do iiedations of men and animals. A well-cultivated field of mugi 
stands about seven feet in height, and the canes measure a little more than an inch 
in diameter at the thickest part; the colour is an amber yellow, and the texture soft 
and juicy. The teliya, on the othe hand, is hard and thin, of a deep red colour, 
often passing into a dark shade of purpl e whence its name kali, or black ; and the 
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average dimensions of the stalk do-not exceed five or six feet in length by threq-quar- 
ters of an inch in diameter. These two varieties of cane are more largely grown than 
any other, the ntag being recommended by its superior qualities as a sugar-producer, 
while the hardiness and unattractiveness of the tcliya render it well adapted for the 
careless style of cultivation which is affected by the Assamese ryot. 

“ Bengal or Bombay canc . —The cane called Bangala appears to have been 
brought from Bengal, either at the time of Captain WeIsh ? S expedition in 1793-94 (aj 
is the tradition in Novvgong), or by European sugar-growers in Kamriip some thirty 
years ago. In the Mangaldai sub-division, where it is said to be of very recent intro¬ 
duction, and also in North Lakhimpur, this cane is called by the alternative name of 
Bainbo or Bam , implying a doubtful connection with Bombay. This foreign variety 
of cane greatly excels the Assamese in size and juiciness ; but as a sugar-producer it 
generally ranlcs below the indigenous mugi. Like the country cane, it is divided 
into yellow ( pura ) and red ( teli ) , the; former, which is much the commoner, is a 
large soft cane, with stalks averaging eight feet in height and an inch and a half in 
thickness, while the latter is said in the Mangaldai sub-division to be even larger and 
more juicy. The Bengal dipe is grown, chiefly in the southern part of Kamriip, in 
the Mangaldai sub-division, in Sibsagar, and, it is said, in North Lakhimpur. Elsc- 
' where it is cultivated as a garden plant, in tiny patches of basti land close by the 
ryot’s dwelling, and is eaten iti the raw state after being slightly heated to increase 
its sweetness, or the juice is used as a syrup in compounding medicinal pills. 

Though yielding much more juice than the country cane, the Bengal kind is apt to 
break into small pieces in crushing, and thus gives more trash to the mill. A dege¬ 
nerate variety is known by the name of Asamiya puri in Kamriip, and Keleki puri 
in Upper Assam. 

“ Other varieties .—The mahUi y or malahd cane of Kamriip and Parrang, so 
called from its resemblance to a kind of reed of the same name, and the magar 4 or 
me gala of Upper Assam, are a hard and thin variety of the country mugi , and, 
where growm at all, they are planted round the edges of the field, or intermixed with 
the mugi by chance. This cane, like the telyai t is so hard and dry that it may 
safelv be left to protect itself against man and beast. 

‘ l' vo local varieties of cane appear to be peculiar to the Mangaldai sub-division, 
namely, the bhdbeli , resembling mugi, but with shorter intervals between the joints, 
and the kdtnrdngi t a cross between mugi and teliya. The former is used for medi¬ 
cinal purposes only (chiefly in disorders of the kidneys), and the latter is not intern 
tionally grown at all. 

The Surma Valley (Sylhet and Cachar). 

*' Sugar-cane is cultivated in the Swrma'Valley |n much the same fashion as in the 
valley of the Brahmaputia, but the local names of the common kinds of cane are 
chffeient. In Sylhet, besides the so-called Bombay cane, we find‘the dhdli ^ chc white, 
and the surang, or red, cane; in Cachar the Bombay cane is highly esteemed its the 
largest and juiciest and the best sugar-producer, and is sometimes grown as a garden 
product and eaten in the raw stnte, while the Idngli cane appears to ^correspond to 
tne mugi, and the sham Jfieri ox kdmningi to the teli of the Assam Valley. JBoth, 
districts possess also a small hard species, called khdgari , or reed cane, which, may be 
compared to the malahd of the Assam Valley, and in Cachar this and the other in¬ 
ferior sorts are said tc be most in favour, as requiring less care, and being less hnble s 
to disease or the attacks of grubs and wild animals. The site chosen is high laqtij in 
the vicinity of a village if possible {chara ), or, failing room there, on the bank'qba 
river. Oil-cake ( parkai) is used as manure a couple of months after planting, if the 
cultivator happen-; to have had a mustard crop of his own, and in Sylhet it is even 
bought for the pur pose.'’ 

Mr. Stack makes the following remarks regarding the possibility of 
improving the Assam sugar-cane cultivation. His statements regarding 
former factories are of considerable interest in reference to the remarks 
which have been offered on the history of the effort to establish Euro¬ 
pean sugar-cane plantations in India :— 

" These enterprises arc by no means the first of their kind. A similar experiment 
wTnr! 1 , n generation by a Mr. Herriotin Gauhati, and a Mr. Management. 

Wood, at Dobapara, m the Go/dpara district, and ruins of old rum or sugar factor^ 
existed or still exist, near Jorhat and at Numaligarh (now a tea-garden f in the. i PP* 37* 
tnct of Nowgong-. Ihe end of all these speculations, whether from the d"arne4 of <31,93-94 
labour in the Assam valley, or, as has been alleged in Gauhdti, from mismanagement *oj. 
of the concern, was failure so complete that no record of them can now be obtained. I 
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and we do not know how far they depended on the produce of the countrv, or sought 
to supplement it by importations of gur from Bengal. It is probable that they all 
parted in the hope of finding a new field for sugar-cane in Assam, and the efforts 
made by Mr. Herriot to introduce a better kind of cane were so far successful that 
the best cane of the present day in Kamrup and Darrang traces its origin to them. 
The Native cane being so small, hard, and dry, one obvious means of improvement is 
the introduction of abetter stock from Bengal or elsewhere; and experience has 
proved that the soil and climate are sufficiently congenial; but the cultivator will 
take no step, 1 , in this direction by himself, and in the large areas of thinly-settled 
country the Native canes will always be preferred, as needing less protection from 
wild animals, and entailing a smaller loss in their destruction where protection proves 
insufficient. The ravages of wild beasts are no trifling obstacle to the developeinent 
of cane cultivation in this part of India.” 

(c) NORTH-WEST PROVINCES AND OUDH.— Of Azamgarh district it is 
stated that “ A number of varieties of sugar-cane are known. Those which 
are most in use are sarautid , raksida , reonra, mango, and phatnaiya. 
The last is grown chiefly in the kachhar country. The people are not 
more particular about their selection of sugar-cane seed than about the 
seed of other crops.” In Bareilly thirteen forms are mentioned, viz., (1) 
the white and (2) black forms of paunda, (3) thun , (4) pandta , (5) dantur , 
(6) bakri, (7) chun , (8) dhaur , (9) agholi, (10) mittan , (ix) kaghazi , (12) 
neula , and (13) kutara . The paunda forms are grown as edible canesc 
In Gorakhpur four kinds are grown (1) mahgujur , a very tall cane, (2) 
saroti, (3) bkaunwarwar , and (4) barokha or katarha. In Jaunpur the 
canes grown are all small, the largest being known as nasganda, the 
nc.:t paundia ; the serotia cane is the thinest and kawai the most inferior 
form—a cane grown mostly around the margin of the fields to deceive the 
pilfering wayfarer. One of the most instructive accounts of the canes of 
the North-West Provinces is that given by Mr. Butt, regardingthe district 
of Shahjahanpur. As that district has always held a high reputation 
for its sugar, and it possesses, at the same time, a large sugar factory—the 
Rosa Works—Mr. Butt’s remarks on the forms of cane grown may be 
here given in full :— 

“ The food canes cultivated in Shahjahanpur are the paonda, katahra , k/dagana, 
an d tkhi . t hey ire seldom or never pressed tor manufacture, and are cultivated for 
direct consumption as food canes. These varieties are chiefly cultivated as garden 
crops near theci y, and the cultivation is most remunerative; they have rich sweet juice 
and soft fibre, and these qualities fit them for use as food canes, but also render them 
liable to damage from thieves and jackals or other animals, and the crop must be 
carefully watched; the canes are also reputed to be delicate. Of the other varieties, 
dikehan. dhaunr, matnd, and dh&r are perhaps the best known. 

Dikchan is said to be a new variety introduced within the last torty or fifty ye~rs, 
but it is now the cane usually grown throughout the district 5 it grows fretjy m any 
(airly good soil and gives 7 a large andNcry quick yield of ju.ee: a of ju.ce 

being expressed from dikchan in three-fourths the time required for most other .vane- 
ties Ti e juice, on the other hand, is rather thin and gives a smaller p.oportmn of 
rdb, but in this respect the cane is said to have undergone a marked improvement. 
Dikchan is a tall cane, commonly ten feet high, and having a very bulky appM nc 
as a growing crop. It is said that advances were most freely made on l field of 
dikchan. Dikchan is now out of favour, as in the last two or three years it hassuffere 
more from unfavourable weather than any other cane, and many cultivators are again 

returning to dhaunr or matnd. . ... , u 

Dhaunr is s variety somewhat similar, but on the whole inferior to dikchan. It 
is said to require less careful cultivation, an : the fibre being iaidei it is less 
exposed to injury from cane-eatery biped or quadruped; italso is> commonly planted, 
and in Pawn van especially dhaunr is commonly planted by Thdkur ; and Brahmans, 
dikchan by Kurmis and other more careful cultivators. 

Mat ad is in almost every respect the opposite of dikchan. 
cane, only about five feet I 
quality the juice is the 

floods cover the head of the cane and destroy it, while taller canes hifeh enough to 
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keep the head above water, are not materially injured by floods subsiding in a few t 
days. Matna appears to. be less cultivated than formerly, as sometimes there is a 
difficulty in obtaining cuttings for planting. In explanation of this it may be added VARIFTIFS, 
that matna is usually planted in cuttings from the entire cane (sabbdta)* while with 
other canes only the top piece next the arrow is planted (agwwa or aghwdi). Matna 
is sa:d to degenerate at once when planted as agnwa. Some admirers of matna go co 
far as to claim foi it a yield of rub per bigha double, and from the rub a quantity ot i 
Miami (dry sugar) some 15 per cent, in excess of that from any other variety. 

Dhani is very commonly planted in lowlands subject to inundation. It is an D hanlor dhu? 3 . 
extremely tall cane, very thin, and with very hard fibre : a small yield of juice, but 1 Il8 
of good quality. Some cultivators assert that they would as soon grow or pr<^3 the 
stalks of senthi grass, ^but others praise dhani as one of the most paying canes, and 
its hard rind and fibre protect it from jackals. Almost every variety has its admirers, 
ind some prefer a mixed growth, such as dikehan , dhani , and dhanur, holding that 
the denser juice of the dhani and dhanur assist the ultimate working up. Generally 
it would appear that the varieties, with hard fibre and knots close together, are best 
suited for lowlands, and can best withstand the floods, but that they must be suffici¬ 
ently tall to keep the heads above water; and the canes with softer fibre are best 
suited for upland cultivation. Other varieties are the agauli , somewhat like dikehan ; 
the rilerta , bharauka , nyura , mandgah , and rairi , grown generally in khadir land.” 

Having exhibited the chief North-West forms mentioned in district 
gazetteers, it is, perhaps, unnecessary to do more in this place than to re¬ 
publish Messrs. Duthie & Fuller’s account of the varieties grown in these 
provinces as a whole, since the passage that appeared in the Field and 
Garden Crops on that subject practically reviews all that had been pre¬ 
viously written : — 

f The varieties of sugar-cane (grown at the present time) are very numerous, and 
as their names vary greatly m different districts, it is a matter of some difficulty to 
ldcnti.y them. A broad sub-division may be made into edible and non-edible cane, 
^ wn , 1 ° r i hum l an L>° d in the raw state and eaten as sweetm at, 
for he production of sugar. Edible cane is, as a rule, 

Linn W nrinrt il’ ’. a "|j Juicier of the two, and is grown with very high cultiva- 

tion. Its principal variety is the one known as paunda,* which is suoDOsed to bft a 
recent introduction from Mauritius In tl» n wnicn is supposed tc ne a 

M.trar ,us * lntn ® Uehra Dun district paunda is used for 

vadeties’of non l? pown merely as a sweetmeat. The most distinct 

t 1 ^- e n ® , a ta 1 ^ cane growing as high as 10 feet, requii- ' 

"lfL V wnnnry. d ^ Cld,n ? V hvge , pr0p0rtion of juice (dihhan in Rohilkhand, , 

- or 6 fet t hicrh^ vi iV ^ shorter and rather harder cape not often more than 
o u° wn £?' i !welding Iless but richer juice than the above (aghdli, matna) ; (3I, 1 

m J Uch S ro . wn . in damp localities without j 
roimUinffV' 1/• a d'Narf white ha d cane yielding more juice than chin, but | 

555 ?™ 11 *a gr0W l 1 on second-rate land (dhor). T he two first varieties are 1 

delicate and requii e a rich well manu red and well irrigated soil, the two latter yield 

the rainy season^ ^ **** and expendltQre and suffer much less from Hooding in , 

As having a possible bearing on the canes of the North-West Provinces, I 
u may be pointed out that Munshi Sabhan Rai of Patiala published in ! 

Persian his Khulasatu-t-Tawdrikfi —a work which furnishes interest.*ne’ 
particulars regarding sugar-cane. It appeared in A.D. 16Q5 Sher Ah : 

Afsos issued m 1804 a Hindustani work—the Araish-i-Mnh/iL This while ! 
claimed as an original work, is literally a translation of the Persian I 
history, amplified and modernized in minor details. Through the kihd 
pess of Ueut. Wolsey Haig (he author has been furnished with the follow- 
jng translation from the Arat h-t-Mahfil and it may be allowed that the 
information it contains represents the currently accepted classification of I 
the canes of Upper India during the seventeenth century. ss,ncatI0n ot | 


namel'aTt'he^ning of^aTleSt th;l1 ! 

introduction of Mauritius canc. ? Conf. with pp?$?, 60 *66. 1 3 } rS p,10r to the ; 
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a The villagers and zemindars of Oudh, Lucknow and that district call it ukh, 
but among those of Delhi and the surrounding country it is known as tkh, There are 
many species of sugar-cane, and each has a distinct name, but the only names 
commonly used in Urdu are ganna , katard, and paunda.* The first of the se is 
a generic name under which may be classed all species of sugar-cane, but the other 
two are names of distinct species. 'Thus the katdrd is a hard and slender cane, equal 
in height to the paunda , or perhaps a little longer, but very hard and with little juice— 
khand t misri , etc., are made from it. There are two sorts of pavendd, viz., the 
black and the white. Although the black is superior to most sorts of sugar-cane in 
some points, yet its sweetness is combined with a bitter, and sometimes with a saltish 
flavour. In spite of this it is far from deficient in sweetness. However, it is, from its 
hardness, apt to injure the teeth and tongue of any one eating it. 

“The white paunda is in everyway superior to any other kind of sugar-cane. 
Its flavour is principally in the knots, but the part3 in between the knots are most 
pleasant in taste, and each of the knots is full of juice, moreover, it is so tender that a 
toothless man, or even a child at the breast can chew it without trouble.” 

(d) NEPAL.— Dr. Buchanan-Hamilton published in 1819 his “ Account of 
the Kingdom of Nepal. 39 In that work he says remarkably little on sugar¬ 
cane, though he had only just completed his survey of the sugar-cane of 
Eastern Bengal. “ The Newars,” he remarks, “ make a very little extract, 
soft sugar, and sugar-candy; but a large proportion of the cane is eaten 
without preparation.” “ The juice is generally expressed by a lever.” In 
1837, however, Mr. A. Campbell furnished the Agri.-ITorticultural Society 
with a highly instructive and detailed paper on The Agriculture and 
Rural Economy of the Valley of Nepal. In that work much interesting 
particulars occur regarding sugar-cane, There were three forms grown, 
viz.i the chi-tu , the kusha-tu , and gheivora-tu. These are the Newari 
names and in Parbutiah they were known as sano ghenra (small reed-like 
cane), halo ghenra (purple cane), and sheto ghenra (white cane). Mr. 
Campbell remarks “there are three kinds cultivated the large white one, 
the large purple cane, and a small white reed-like cane. The latter is 
most common in the valley; its produce is poor compared with that of the 
others; but it is suited for the only descriptions of soil allotted to its 
growth here, vie., a hardish clay or light sand.” In a foot-note, Mr. 
Campbell adds, “The purple and large white varieties ought not, perhaps, 
strictly speaking, to be enumerated as agricultural products of the valley, 
as they are only grown in very small quantity in the gardens of the 
wealthy. The small white kind is the one usually grown as a crop.” 
The large purple cane is considered the most productive of sugar. *' 1 he 
fresh sugar-cane is a very favourite food of the people, hence more than 
half the crop annually raised is consumed in this way. Almost. all the 
purple, and large white cane grown, is eaten fresh; the small reed-like 
cane alone being reserved for sugar making.’’ The production of the 
v alley, Mr. Campbell adds, was not, however, sufficient to meet the demand 
and large quantities were imported from “the neighbouring valley of Noa- 
koti,” 20 miles distant. The cane of Noakoti is principally of the larger 
kind, the purple predominating, while in the great valley, the small reed¬ 
like cane is the most abundant. It is seldom much thicker than the little 
finger or higher than 6 to 8 feet and is hard and juiceless. The large 
purple cane, especially in the warmer valley of Noakoti, attains a height of 
10 feet and 6 inches in circumference. Mr. Wra y {The Practical Sugar 
Planter ) refers to a large black and yellow Nepal cane which were fully 
equal to the superior cane of Assam. 


# Paunda mu'T, therefore, have been a name given in India to a certain edible cane 
long anterior to the time when foreign canes were introduced. 
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(e) PANJAB.—Mr Baden Powell, in his Panjdb Products , gives the fol¬ 
lowing account of the canes of this province 

“ Sugar-canes, and Sugar therefrom. Synonyms— Kumdd ; nai shakar 
(Pers.); Gatina ; tikh (Hindustan). 

“The first thing to be done is to describe the culture of the sugar-cane, and the 
way in which the juice is extracted and converted into sugar. 

“In the Lahore district I obtained five kinds of sugar-cane; some of these were 
merely varieties. There is a purple cane, called ‘ kumdd kali; * a hard thin cane, 
called kumdd lahori: another called f kata, ; ’ and others, the plants of which were 
obtained from Jdlandhar and Saharanpur. The principal difference observable is in 
the size of the canes: one sort is very thick and succulent, and is principally used for 
eating : it is cut up into pieces, peeled, and sold in the streets : contrary to what one 
would suppose, the thin hard canes yield the greatest quantity and the best syrup : 
the succulent ones are two watery. 

“In Gujranwala, Major (now Major-General) Clarke mentions three kinds 
of cane- Dauld, treda , and chinkha . Datild , or white, is the best: treda is 
• yellowish; chinka , which is reddish and small, produces good kand and chlni, moist 
sugar.” 

The above passage gives a fairly comprehensive account of the canes 
grown in the Pan jab, but it may be amplified by a few passages from 
more recent publications. In the Delhi Gazetteer it is stated three kinds 
of cane are recognized, vie., lain, mirati, soratha , and paunda or gitnna 
(edible). The lalri or lalsi, though not very sweet, is rich in saccharine 
matter. In — 
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“ Hoshiarpur —Five kinds of sugar-can© are grown in this.district:— 

(1) Chau .—A thin reddish juicy cane with a thin peel. 

(2) Dhaulu .—Whiter, thicker, and rather more easily peeled. 

(3) Ekar % —Resembles dhanlu , only with dark coloured lines; the peel is harder 

and there is less juice. 

(4) Kanara. —White, very soft and juicy. 

(5) Pona. —Thickest and the most juicy variety. 

The kind almost always sown, except in the kolha or stream-irrigated lands in 
the hills, is chan. Its juice is considered superior to that of any other kind for mak¬ 
ing sugar; it is also less liable to injury from frost than dhanlu ; but tho latter is 
sometimes to be found mixed with chan. Ekar is not much thought of, being the 
hardest and least juicy variety, and some cultivators cut it down directly they recog¬ 
nise it in a field. Kanara is generally only cultivated in the hills; it is very soft and 

t ’uicy, and the people have a saying that very little of it reaches the sugar press, most 
►eing che.ved by the men working in the fields; the quality of its juice also is inferior 
to that of chan. Pona is never pressed, and is only grown near towns for chewing. 
A new kind of cane called kahu has lately been introduced for experiment from the 
Gurddspur district: it is thick and juicy; but it has not been tried long enough fo 
any definite opinion to be formed of it. The people seem to think the chan is the 
best kind for sugar. 

Of Gujranwala, it is stated that “three varieties of cane are grown, via., the 
treru and chinkha are most generally cultivated; the duwlo {dhaula) or white, a 
delicate variety grown in the Charkhari, is esteemed the best; but the objection to 
its more extended culture is the extra labour and attention it demands, tor which 
agriculturists consider the superior crop docs not sufficiently compensate. ’ The treru 
is a yellow sort, and the carte is not so strong or straight. The chinkha is an inferior 
kind, and of red colour; the cane is very sweet, but gives little juice; this sort is 
sometimes grown only for fodder.” Two or three varietiesof cane are said to b) 
grown at Kangra, called chum, cikur , kundiari, and a kind, containing a lot of 
juice which is raised only tor eating, called puna. It may be here added that the 
sub-temperate cane^ o, Kangra are sweeter and richer in saccharine matter than those 
of the plains. The following account is given of the varie ties grown in Kama! 
district. 

“ The principal varieties sown are surta or sotha, with a long, soft, thick white 
cane; the best of all, but somewhat delicate, and especially fancied by jackals/ 

Lalri with a hard, thin, red cane, very hardv, and will not spoil even if the cutting 
be long delayed; but not very productive of juice. * 
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Merati or Alert hi with a thick, short, soft cane, and broad leaves: it is very pro¬ 
ductive, but requires high cultivation, and suffers from excess of rain; it is not much 
grown. . . ..... 

Pondd , a thick sweet variety; grown near the cities for eating only, as its juice is 
inferior. 

“ Around the city of Lahore, a good deal of the large thick cane 
called pona is raised, but gttr or sugar is never extracted from this 
species, and it is merely grown for sale in the bazar. ,) The sugar-cane 
grown at Ludhiana is almost entirely grown for the manufacture of some 
saccharine product (called kdtha cane) but in a few villages the bonaa 
or eating variety is raised. There are three varieties — chan , a soft juicy 
cane which grows to a considerable height, has a red colour and long 
joints (pori); dhaulti does not grow so high, has small joints, and is of a 
green colour and less juicy, while ghor»u or g^aru is an inferior sort with 
many joints and a great deal of leaf at the top, very hard and yielding 
much less juice than the others. It is said t'o be suitable to sandy soils. 1 he 
first of these (chan) is the real cane and the other two are mere degenera¬ 
tions ; no one ever keeps a ghorru stalk for seed ; and dhaidu is only 
planted if there is not enough of chan. 

In the Montgomery district “sugar-cane is called ponda or paonda. 
There are two kinds, the saharni or Sahdranpuri, and the dest^ or Jallan- 
dari. The former is the coarser and larger of the two. T he desi is sweeter, 
softer and more juicy. The treru cane of Sidlkot is distinguished by 
having dark lines from joint to joint. This pecularity is also said to exist 
in the ekar cane of Hoshiarpur. The mendku of this district is said to 
have come from America, but it does not meet with much favour, as its 
juice though large in quantity is poor in quality. 

In a report on the sugar-cane of the Panjdb, written by the Junior 
Secretary to Financial Commissioner, information similar to that given 
above (which has been taken from the Settlement Reports and Gazetteers) 
was published in 1883. The paragraphs in that report on the cultivated 
canes conclude as follows :— 

<€ Distinct from all these kinds is the large succulent cane called paundn or 
pona, which is sold in towns for chewing. It is not used for the manufacture ot 

seems to be a tendency 

as they are not only more tender and suoject to mju ) 1 y .» T , 

.h. jJce.hjbthey yieldte be atBSSVSwfil 

difficult to cultivate than those which they already possess. 

(f) CENTRAL PROVINCES.—The following passage from an able report bv 
Mr. J. B. Fuller regarding sugar-cane cultivation of the Central I rovmces 
gives the chief peculiarities of the forms of the plant grown in these prov- 
ineed: — 

“The varieties of cane grown in the Jubbulpore Division and in the Nerbudda 
valley arc thrown into two classes known as Gawhct and Barant. /he first class 
includes soft thick canes eaten to a great extent as sweetmeats ; the chief of these are 
the white Of ihfSitc <;'nc, - fid to have been introduced by Colonel Sleeman, the 
common white edible paunda , and the red striped cane called pac.hr angi. A number 
of vai ieties arc classed as barahi which bear different names in different districts. 
Amongst them maybe mentioned the hutiar , sararn, and kansia, all of which ore 
short, thin, and hard, but yield a juice which in in some respects better than that of 
gamut for sugar making. The varieties grown in the Nagpur and Cljhattisgarh 
(ountr y fall into tin same two clnssr the first comprising t) e kinds known as bangla , 
dhaon fwith yellowish stalks) mailagir and pachrangi (stalks striped with red and 
purple) and kala (or karia) with stalks of a deep purple colour. 1 he second or hard 
stemmed class includes the hard white cane, and the reddish coloured uxh> 
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both of which yield juice with a strongly saline taste. These two latter are the only 
kinds ever grown without irrigation. Speaking generally, the cultivation of the short 
hard varieties occasions tar less trouble and expense than that of the softer kinds. 
They require less manure, less water, and less expenditure on fencing, since they are 
not so liable to be devoured by pigs and jackals. Indeed, it is not uncommon to see 
borders of the ledi variety grown as a fence round a field of a more valuable kind of 
cane. I may mention here that sugar-cane is commonly called santa in the Nagpur 
districts and kusiar in Chhattisgarh..” 

(g) CENTRAL INDIA & RAJPUTANA.— Very little of a definite nature 
can be furnished regarding the sugaf-canes of the great central tracts of 
India. This is to be regretted since it seems probable the forms met with in 
the warmer and drier areas would be peculiarly interesting. The multipli¬ 
city of the forms mentioned by some writers demonstrates only the extent 
of the field of future research. It is, in fact, essential that some standard 
of comparison should be established not for the canes of Central India & 
Rajputana only,but for the whole of India. Of no pan of India, in fact, 
has the canes been reduced to a scientific standard and practically nothing 
has been determined as to the relation of the various canes to the climates 
and soils on which they are found. But in general terms it may be said , 
that it would appear heat, beyond a certain maximum, like a superabund- 1 
ance of water, operates adversely to the production of crystallizable sugar. 
A feature of such importance, it might have been expected, should have 
early attracted attention, but apparently it has been entirely neglected. 
Many planters, it may almost be said, preferred to waste their fortunes in 
trying to cultivate cane on sites selected arbitrarily, rather than to spend an 
initial sum in testing the suitability of the crop for the selected locality, 
o arrive at some ideas on this subject it would seem that the extremes of 
nma e should be first investigated and hence the importance of definite 
in the dry hot tracts (such as much of Central 
of Bengal a ^P utana ) and tke humid regions and damp and flooded soils 

^ &°° d ma ny r r ^p? rts have appeared on the subject of the canes of 
nd,a ^ nd ,Rajputana, but these for the most part mention them by 
f, c 7’ a , nd fkus furmsh very little by which they can be recognized 
‘ p 1 iec j Wltk the canes of other parts of India. Thus, for example, 
al Indi* tae following selection of passages may be given : — 
Major General W. Kincaid, Political Agent, Bhopal, wrote in 1882: “The 

c ne va< .c les o sugai-canr planted in this part of the country are— 

and in larger quanti^^h^h^c^ri^ de^, WhlCh ^ ]u ' 1Ce ° f a Superi ° r quality > 

2. Kansia white, with faint rusty-coloured stripes. 

3. Kknjla white and tender, but thinner than Ponda . 

4 . Munggee— white, very hard and tall. 

s. Montora--~o{ a greenish-white clour and very hard. 

0. Kata —black. , J 

7. Nuggurwar— d0€s not require irrigation. 

Sn^rin • f fk u° • ditto thinner than Nugptirwar. 

land nam«i belmv ; - h ° v " cUc ‘- « r ept the last two, «,„w In the three kind, of 

kunkuf"'’*"’ a,soca,1<!d tCulmul and Mat, which is thick, black loam, free from 

in rcqull ° no irri * ation * win not twv except 

Age , nt> furnished in the 

1 7 P ? rt , h ch he s P eak s of <1hur, bot!St\ mufutu mintn, 
IMS,,'baiwka, hachhrii,rakhot:, tunia, safaid, stall, and raishmi c infs 
Captain D. W. K. Barr, Political Agent of Baghelkhand and Superintend- 
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ent of Rewah, describes the methods of cultivation, but makes no mention 
of the kinds of cane grown. Major F. H. Maitland gave in 1882 some 
useful particulars regarding the canes of the Charkhari State. The kinds 
grown, he says, are bansi, kansi, and dhaur. Colonel C. Martin, U.B., 
Political Agent, West Malwa, in the same year wrote 

“There are five varieties of sugar-cane, called— 

(1) Ponda— white stalk, 2 inches in diameter, 10 feet high, superior quality, and 

used principally for eating. , ... . , 

(2) Kala—is tall as first variety, not so thick, black stem, much cultivated, 

principally used for eating, not so good in quality as the first. < . , , 

(3) Sufaid —or Dhola, thin stem, 9 or 10 feefc hl £ h > principally manufactured 

°(4* r *Muiaira —7 feet high, as thick as the former, not eaten, but superior to 
No. (3) for the purpose of manufacture intogur. 

(5) Surri very thin, 5 feet high, white stem, used for manufacture into gur, 
and superior to Nos. (3'and (4). .......... . ,, . . 

“Nos. (1) Ponda and (5) Surri thrive in black soil; the other varieties thrive in all 
soils. Ail require much water and are therefore grown in situations suitable for rice, 
and are sown after the rice crop is gathered, very low ground, where water remains 
excessively stagnant, being avoided. Sugar-cane is not grown two years successively 
in the same soils in the second and third years rice and peas are sown, followed again 
by sugar-cane/’ . . . 

In Goona it was reported “ The cane in this district is of eight dif¬ 
ferent sorts, viz., ponda, white sugar-cane, black sugar-cane, (caUed uhar 
in Goona district), kansia, ledoo , thtrn , mnnh, tora, and chain. 

Rajputana.—C olonel T. Dennehy reported in 1883 that in Dholpur— 
“Three kinds of sugar-cane are cultivated in the Dholpur State (i) chain , (2) 
sarota, both hard, thin canes, containing comparatively but very little juice, (3) 
dkori. a thicker cane more flexible and more juicy but containing less saccharine than 
either the two former kinds. The chain and sarota can be grown in any soil, every¬ 
where in the State where facilities for irrigation exist, ^dhon is best cultivated in 
mattiar, a mixture of clay and sand principally found in the two parganas of kalari 
and “ Basreri/’ Dhori requires great care in cultivation and is considered the mos. 
valuable crop, as its juice, although inferior in quality to that of the other canes, is in 
quantity nearly double as much per acre as they give. None of the three kinds are so 
good as the best cane produced in the North-Western Provinces, and this Durbar has 
at present under consideration a proposal for obtaining from Moradabad; some speci¬ 
mens of the best cane on trial for planting in various sods in the . rfate. 1 here appears 
to be a general feeling that unless fresh seed canes are procured ftom the outside 
every year or nearly every year, the quality of-the crops will soon degenerate a„d 
recede to tlie present general standard of cane in Dholpur. It is, however, well worth 
a trial, and the attempt will be made." . , 

Colonel W. F. Pride&ux wrote that in Jeypore there were two kinds 
of cane grown, known locally as khausila and dhol In Lhurtpore, on the 
oilier hand, he says only one kind is cultivated, vie., suratt, »v hilejn Kerovylie 
there are three kinds, viz., dhaur , sarauti, and katara, the last mentioned 
being most preferred. Colonel H. P. Peacock alludes to two classes of 

cane grown in U 1 war as follows:— , ‘ , . , . . 

“There are two kinds of cane cultivated, (\) saroda or kansia of a red colour; (2) 
china , dhola, purhea or kotarea , of a white colour, and the juice of which is found 

to have less saccharine matter than the former. c 

The Political Agent of Kotah wrote of the canes of that otate that 

the undermentioned kinds are cultivated— . 

(1) Pondct, a very thick cane; it is only used for chewing, and jagri is not made 

h ° n lvKali Gond Girri , a thick dark cane: as in the base of ponda, jagri is hot 
made from it and it is only used for chewing. ' v . 

S Dhoti Gond Girri, a light coloured cane used for chewing only. 

Dhola, light coloured; about / feet long, gives plentiful juice; resembles 
No. but is lighterin colour, Is commonly used for making jagn. . 

(3 Bansbarra grows to about 6 feet in length, produces much juice and is more 
used than any other cane for makin % jagri, the colour of the jagri made from it is reddish. 
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(6) Mouhtora a shortish cane with joints far apart, light in colour; the jagri 

made from it is dark and granulated. , . . :..: ce 

(7) Katarya, dark in colour: about 6 feet long, joints about 5 inches apart, Ji 

of a brown colour; jagri dark and granulated . Q . nnart . 

(8) Chareri about 7 feet long, light coloured cane; joints about 8 inches apan, 

jagri is generally manufactured from its juice. . . 

(9) Kansiya slightly red in colour and about 6 feet long; joints about S inches 

&P U ( t io/^rr/^a ^fght coloured cane about 6 feet long; joints about 5 inches apart, 
jagri reddish and only slightly sweet. # t 

(11) Mungia light coloured with dark marks between the joints which are about 
<5 inch es apart, grows to a height of about 6 feet; produces much juice. 

(12) Machal, a very long cane, brown colour; produces much juice; jagri light 

coloured and granulated. . 

“The only two kinds of soil (both requiring irrigation) upon which the cane is 

grown are :— 

(t) Sri Mai (black soil) of every description. 

(«) Pilia Mai (lightly brown soil). . 

“All the above kinds of cane are said to grow equally well on either of these soils* 
if either has the preference it should be given to piha ma/ for each descuption. the 
inhabitants of towns and larger villages being comparatively the " 5 °" ho^sS 
afford to purchase cane freely for chewing, therefore those cultivators who 00 _s^s 
cane-growing land in their vicinity turn their attention principally to those class^ot 
cane, which, though not so valuable for their yagn-producing qualities. are theJavounte 
sorts for chewing In the wilder and poorer parts of the country, on the otHerhand, 
where people cannot afford to chew, but require lagrt, the dhola and bansbarra kinds 
are the most frequently selected. The rural cultivators bring in jagn for sale in the 
towns and large villages. They do not find it remunerative to grow the canes used 
merely for chewing, as thei e is little or no demand among their poorer neighbours, and 
the cost of transport to the towns and large villages would be prohibitory. 1 he kinds 
of cane grown in this State are believed to be similar to the best grown elsewhere, but 
owing to the inferiority of the soil for producing sugar-cane an inferior cane is the 
result. The principal defect here seems to be good manure. If this could be procured, 
the soil could be, it is said, improved to the level of the best cane-growing soils in 
other paitsof India, and an equally good cane could be produced. In some cases 
irrigation is difficult, the kind of plough used is defective, nor are the cattle strong as 
a rule. Under existing circumstances it is believed that the ignorance of the culti¬ 
vators is the only obstacle to the production of a better cane. 

Mr. A. Wingate wrote in 1883 that “there are not many kinds of 
sugar-cane in common use for planting, the chief distinction being between 
the cane grown for selling, mostly found in the neighbourhood of towns, 
and that grown for crushing. Of the former kind that chiefly in favour 
is known as goiidgadi sometimes called paunda , and of the latter kind, 
the commonest are bharar and bhanistaivarchota. In appearance the 
canes are light yellow or green in colour, and slender, there is also a 
dark variety locally called ‘ black,’ but it is not common in Central 
Meywar.” 

Major W. J. W. Muir. Political Agent, Harowtee and Tonk, fur¬ 
nished in 1882 a detailed report'on Sugar-cane cultivation from which the 
following passage may be here abstracted as giving an account of the 
cultivated forms: — 

“ In the districts of Keshorae Patan of Rundi and of Nimbahera, Chabra, Parawa 
and Sironj of Tonic, the kali and dhamni soils predominate, while the bhuri 
and pill are found only in parts. In the remaining portion' of the Bundi State, in 
the Tonk and Aligarh districts of Tonk, in the Phoolva <^r British pergunnah of 
Shahpura and in the Khcrar villages of Jeypore and Meywar in the neighbourhood 
of Deoli, the reverse is the case, an 1 while the kali and dhamni are found in a 
lesser degree the bhuri and pili are the principal soils. Those of the best 
quality situated near wells with sweet water are selected for raising sugar-cane, 
which is a rabi or cold weather crop and is grown principally on lands irrigated by 
wells, though it is also raised on lands watered by tanks and rivers. It is, however, 
nowhere cultivated on unirrigated lands in the parti mentioned above, 
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" The following table exhibits the different kinds of cane cultivated ; the principal 
ones being shown separately :— 









Varieties. 



No. 

Name of district. 

1 Gondari black 

and white. 

Mutora or 

dhari. 

Ledu. 

Bharal thick 

and thin. 

Mungiya. 

Machal. 

Katariya. 

Sarri. 

of 

‘55 

d 

d 

X 

Principal ones. 

1 

The Bundi State 

do 

do 



do 

do 


do 

do 

Mungiya and 

kansiya. 

2 

Tonk and Ali¬ 
garh. 

Nimbahera 

do 

do 



do 

do 


do 

do 

Do. do. 

3 

do 








do 

Do. do. 

4 

Pirwa 


do 


do 






Bharal. 

5 

Chabra . . 

do 

do 



do 


do 

do 

do 

Katariya and 

Kansiya. 

6 

Si ron j 

do 

do 

do 




... 

do 

d.o 

Ledu and Kan¬ 
siya. 

7 

Phooliya . 




do- 



... 

do 

do 

Kansiya. 

8 

Kherar, Jeypore 
and Meywar. 


do 


do 




do 

Kansiya. 


AJMIR. 

125 


"The two gondgari species are cultivated principally on bhuri soil which 
contains a certain portion of sand. The ledu mungiya and katariya kinds 
on kali , the bharal on both the kali and bhuri , while the remaining kinds on all 
four soils. 

" The gondgari cane is thick and solid of thin watery juice, sweet taste, soft, 
and dear in price. It is considered of a superior quality, is used only for eating, 
and is sown in a limited quantity. 

“ The mutora grows to a maximum diameter of f of an inch, is hard, and has 
a hollow space running through its centre containing two or three fibres which can 
be pulled out. Its colour is omewhat greenish, its juice is thin and slightly bitter. 
It is also largely eaten and the reason why it is not manufactured into gur in any 
quantity is that the gur produced is wanting (1st) in weight and substance, (2nd) 
in sweetness, and (3rd) in the dana or grains. 

"The loin resembles the mutora but is soft and sweet in taste. 

u The bharal is of two kinds, one with a thick, the other with a thin cane. It 
has a watery juice which is not very sweet and yields but little gur , but is not 

wanting in grains. . . , .- . 

" The mungiya is of a greyish colour, with a cane about hal. an inch in dia¬ 
meter and is solid and soft to the touch. It yields a thick juice, the gur from 
which is slightly greenish and not wanting in grains. 

“The machal is like the mungiya in all respects except that the space 

between the knots is longer. • i-j 

u The kutariya is yellowish and is about half an inch in diameter. It is soiid 
but soft to the touch, and its juice is thick and sweet. The gur is yellowish and 
of a good>quality. , . ..... , , , . 

" The sarrt is a thin greenish cane but solid. Its juice is thick and sweet but 
the knots are not very far apart. The gur is reddish, soft, and not wanting in 
grains and weighs heavy. . 

“The kansiya is like the sarri but is hard and has a longer space' betsveen 
the knots. It has also a hollow centre with fibres.” 

In Ajmir-Merwara it has been stated that three forms of cane are 
grown, viz., sagari, gundgiri , and kansea . The last mentioned is said to 
be cultivated for the purpose of its juice which is sweeter, clearer and 
more palatable than that of any other cane. Sugar manufacture is, how¬ 
ever, confined to the villages belonging to the Chokla of Pushh r The 
sagrai and gundgiri canes are grown near the homesteads and are eat.'n 
fresh. 
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(i) BOMBAY. — Most of the early writers speak of three forms of cane 
as met with in Bombay and that these are much larger than the canes of 
Bengal. The amount of crystallizable sugar which they contain appears, 
however, to be considerably less, hence apparently the reason of the 
greater importance of sugar cultivation in Bengal. 

In Ahmadnagak, according to the Bombay Gazetteer , four chief kinds of sugar¬ 
cane are grown, kala, or black, pundydbds . or pale yellow, bahmani , white and 
purple, and Uadi or white. Kala or black also called iamboa or red, is of a dark Ahmadnapar. 
mulberry colour and grows six to ten feet high and one and a half to two and a half 
inches thick. It is very juicy and yields dark, brown, raw sugar or gur. Pundydbds , 
also called pandhra or white, is pale yellow in colour and is thicker, but shorter than 
the black and yields a lighter coloured and higher priced raw sugar. Bahmani, & 
variegated white and pale cane, is soft in the bark and is chiefly sold for eating raw. 

Kadi also called balkya or bet is white, and is slender, shorter, and less juicy than 
the others. It is sown along the edges of fields of the other varieties, as it requires 
little water, manure or care. In damp lands the kadi or bet yields a second growth 
(a ratoon crop) from the original stalk. 

Baroda.—O nly two varieties of sugar-cane are known in the district, the white and 
the purple coloured. There are two varieties of the white sort, viz., vasaigari or 
malbari and vanA . The latter is thinner than the former. In Dharwar the 
chief varieties used are kabbu, ramrasdali , gabrasdali and kam kabbu . The 
halknbhu or grass cane, though the smallest variety is considered the finest. It is 
white and thin, about the thickness of a good sized millet stalk. It is sown in rice- 
fields and is considered a hardy plant. It is very largely grown because it has several 
advantages over the other varieties. It wants less water than the large white and red 
kinds. After it has once fairly taken root little watering is requiied, the tain alone 

f jroving nearly enough. Though the larger cane gives much more juice it has much 
ess saccharine matter in proportion than the small cane, and requires far more 
boiling to make gur or coarse sugar. The gur made from the small cane is also con¬ 
sidered of superior quality. The^r of the small cane is light and granulated, while 
that of the large cane is heavy, w iry and of a somewhat darker colour. On account 
of its haid bamboo-like texture the small cane is much less subject to the attacks of 
jackals and wild cats than the large cane. To sow an acre of halkabbu requires 
2,500 to 3>°oo cuttings at three cuttings a cane. The ramras dali cam is streaked 
white and red, and is sown in rice-fields as well as in gardens. It grows to a fair 
height and thickness, and an acre yields about ten loads of inferior jagri, from which 
no sugar is made. I he gabr > sdali is grown in sma l quantities in garden lands for 
loca! use, amt wants care and water once a fortnight. The skin of this cane is remark¬ 
ably thin, the knots are far apart and it is very juicy. It is much like the Mauritius 
cane, ror an acre of gabrasdah or ramrasdali 5,000 cutting's at five cuttings a 
cane are required. I he karra kabbu is the common red cane. The other four minor 
or morishyada-kabbu , dodiya , byatalldoda, and the bile 
kabou. I he Mauritius cane yields juice superior to that of the common cane, but, as 
it wants more water, and is more liable to be gnawed and eaten by jackals and 
porcupines its growth is limited. 

, 1°* KanaRa lt is said “ Sugar-cabe, kabbu, is largely gt own both above and 
below the Sahyadris. It is of three kinds, rasal or spotted, kare or black, and bile 
°r white. Das kabbu grows about two inches thick and six to seven feet long and 
yields more juice than either of the other kinds. Karr kabbu grows about an inch 
thick and four to five feet Ion-, and bile kabbu about half an inch thick and three 
and a half, to four and a hall feet-long. The kare kabbu , whose molasses are 
reckoned the best, is mostly grown on the coast, on river and stream bnnks nelr 
ponds, and in other places where water is available.’ 5 BS ’ ear 

l 

Mauritius, a yellow cane. I he small khadvo 
though it yields inferior molasses, its 
one market to another. I he black 
tor that purpose only. 


1 KHANDfsh the^ five- chief kinds of cane are:—' A small cane khadva • 

Ca ” C <e W s ^ ^P^hra ; a striped can., bdw.dya ; and 

he small cane is the most widely grown as 

?’! 5 hardness makes it stand storing and carving from 
Ti « cdne > the best for eating, is usually o rown 

are both good croppers, butTequl.^to be wdl^waferexi and Irr'ef^ hdngdy ?* ™nes 
•are usually cut for market, hut also yield very fair molasses^ fwL’-f 1 he ? 

cane, a little stouter than the finger hard STS One va.iety of th- white 
little lui e. What theie is must be very sweet as the ' yield of Uy but 

The Mauritius cane, introduced on the Government farm at 
rather widely grown. As to tanging it to perfection it wants rich manuring and 
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watering, it is usually found only in the fields of well-to-do ryots. The molasses is 
sugaiy and fine, but, as it carries badly, its price rules little above the small 
khcidya cane molasses.” . 

Kolhapur.— The sugar-cane crop is one of the most important in the State. 
There are five kinds of sugar-cane grown in Kolhapur : bhoiiga , chimndpu.rtda, 
khadkya, rdmrasdl. and tdntbdi or red. Of these five kinds bnortga is streaked 
white and red and is grown in garden lands to a less extent than rdmrasdl . 
Chimndpunda seems to be a species of rdmrasdl. Its skin is thin and its joints are 
close. As it is considered inferior to the other kinds very little sugar is made from it. 
Khadkya is white, grows about the thickness of a good Indian millet stalk, and has 
very little saccharine matter. It is grown in the Panhala, Karvir, and Bhudargad 
Sub-divisions. It is hard and requires to be watered thoroughly, only once during the 
dry months. Rdmrasdl, a white variety, about five to eight feet high and an inch 
thick, is largely grown in the garden lands of the Alta, Karvir, and Shirol Sub-divisions. 
Its joints are far apart, and it is the most juicy ot all varieties. Tdmbdi or red was 
once very common, but it has now given way everywhere to bhonga and rdmrasdl. 
Though less juicy it is sweeter than ramrasal and is much eaten. Of these five kinds 
the white and the striped kinds seem to have been introduced about thirty-five years 
ago, and they, if not the acclimatised varieties of Mauritius, very much resemble it. 

NASIK.—Of the varieties grown here, there are four kinds called—“ White 
khadva striped bdiigdya, black kdla or lambda, and Mauritius called baso. The 
last is grown only to a very limited extent near Nasik and Dcolali. The white 
cane, khadya , though very hard and coarse for eating, yields the best molasses, 
and the crop requires less labour and care. It is found over almost the whole district. 
In Male^aon and part of Yeola, the striped bangdyn cane is chiefly grown, but it is 
seldom pressed. Mauritius cane requires the greatest care as regards water and 
manure, and the molasses are generally inferior ’ ( Bombay Gas.). 

Mr. Ozanne, Director of Land Records and Agriculture, attempted a 
classification of the Bombay canes in a Note on the Cultivation of the 
Sugar-cane , which he published in 1887. He referred all the forms men¬ 
tioned by local officers to four sections as follows 

1 The large white cane.— “ Soft, juicy, tall, and thick. The gul is 
soft and does not carry well. But with abundant irrigation the large 
outturn makes this variety very popular where water is plentiful. Its 
softness renders it excessively liable to damage by cattle and jackals. 
In some districts it is supposed that there are two varieties of the white 
cane, one indigenous and the other imported from Mauritius. The 
supposition may be correct, but it is more probable that one is merely an 
earlier importation than the other. 55 

This includes the following forms 

Mardthi. 

1 PnndW or Phundia —This is the commonest name. The word probably means 

“. ..«> .« ■>« ■*■«.- j ■» * 

d ”?SKM&SS 2 - Mauritius report.. ‘ <S**> 

and Ratnagiri. 

3. Pandhra.—White. 

4. Vilayati. —Foreign. . 

Gujarati. 

5. Dholi.—White. 

6 . Bhdri. —Brownish while. 

7 Pundi —Mar. Pundia. Occasionally used. . . , , . . 

8* Malbari.— i.e. From the Malabar coast, where Mauritius cane was first intro¬ 
duced. . 

Kanarcse. 

9. Bile Kabbu.—White cane. 

10. Dodd or Das Kabbu.—Large cane. 

Hotf^Kabbu^-Beflie'd*rane! So when wheat is puffed out and swollen it is 

Call i3.°Gubbari < dd!i.—Knotty cane. This variety is alleged to be distinct. Its 
joints are short. 
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14. Acho.—White. 

15. Vilayati.—Foreign—introduced from the Pan jab. 

2 . “ The large red or black cane. -The colour varies from red to 
dark purple. This variety is gradually giving place to the white cane. It 
IS, however, sweeter and more liked for raw eating. On the other hand 
the colour of the cane is imparted to the^Z, thus depreciating its commercial 
value. A yellow golden is the best colour for gul. The red cane is soft 
juicy and sweet, but not so large a cropper as the white. 

Marathi . 

1. Kala.—Black. 

2 . T&mb or Tambda.—Red. 

3. Nila.—Purple. 

4. J&mbhla. — Purple. 

Gujarati , 

5 - Rati.— Red. There are several local names descriptive of the source from 
™ h * n< ? } he , cane was introduced; thus the Balsar , the Vasai, and the Songhadi 
* rom Rals&r, Bassein, and K&thiawad. 

vlwn M S' Rec *’ I ! lere , are several local names descriptive of the source from 

hitrodueid fm"® ' va . s ! nt ™ d " c «' S thus the Balsiti, the Vasai, and the Songhadi cane, 
introduced from Balsdr, Bassein, and Kathiawad. 

_ T r T , .. . Kdnarese. 

7 * Kare Kabbu. — Black cane. 

0 n , Sindhi, 

8. Garho.— Red. 

9. Vangrae.— Purple. 

3 . “ Striped or streaked cane.— T he stalk is variegated with streaks 
goodgiT pUr£> 6 and whlte - 11 ls tlie favourite for raw eating but makes 

Marathi . 

1 . Bangdia.-Bangle cane-derived from a coloured kind of bangle. 

*' K?° ar f--Variegated A common name in Satara, and occasional in Poona, 
in other canes’. _A tr ° Ugh tube ‘ Dua P robabl y to a larger central pith in this than 

4. Bhonga or Bhongala.-Literally hollow. This name is common in Kolhapur 

and conveys a meaning similar to that conveyed by Bharal and Dhamni. P 

Kdnarese, 

5. Rambili.—Meaning doubtful. 

juicy canS.” Sd41i ' _R4m “ the name ° f the god> meanin C intensive, “The prince of 
cane.'” Rudragantt ”‘~ Rudiaginth !s a figure "' orked int o cloth on the loom, “ Figured 
8. Dhamni.—A tube, equivalent to Bharal in Marathi. 

AAfl.—This variety is apparently unknown in Gujarat and Sind. 

makes i^pula^where^a'^d lacks? hard ’ slende r variety. Its hardness 
for it will mature with ! v^ry^ca^nlv ' , II . iS much 8 ™" 

tracts of heavy rainfall without whter^al/ n,^' h -„' S eVen ?. rown in 

flooding only at planting time. When tW £ ls ? - VIth a Preliminary 
less (ntpam), cane. It is hardy and Drodnc^ 0 "/ 1 'P 3 ca,led the water- 
keeping qualities. ” • ' d P roduc es gul of excellent colour and 

i • Mardthi. 

K j- ? = cane not artificially waters 

t0 the hardl «* ‘his variety 
Dongana.—Dongaria is hillv. TkL i n_ 
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3. -- ckho,, rniiu IS nara, .„ WV44 

i 

7. Kalakia.—South Decan. J ™ese words mean bamboo. 
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Striped Cano. 

136 


Straw Cano. 

137 
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8. Bhonsa.—A reed, in Ratnagiri. 

9. Kathi.—In Bijapur, kathi = a stick—“Stick canc.” 


Kdnarese . 


10. Hul Kabbu.—Grass cane. 

11. Basar Kabbu.—Meaning doubtful. 

12. Betta Kabbu.—The “ Reed cane.’’ Betta = a reed or rattan, equivalent to 
Bhonsa (see above). 

Gujarati . 

13. Vansi.—In Surat and Kdthiawad, vans a bamboo, “ Bamboo cane.” 


Bombay 

Cane. 

Conf. with 
PP- J, 3C 33> 
34, 40, 57, 73 
6J, 102, 123 , 
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Conf. with 

pp- 59, 77,75,1 

itS, 143. 1SU ! 
<95- 
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It is somewhat remarkable that a superior quality of cane, met with 
almost throughout Bengal and Assam, should be designated a Bombay cane. 
There appears to be no distinct record of its introduction into Bengal, but its 
existence may be viewed as deriving interest from the fact that the early 
writers speak of the Mauritius cane having come originally from the Mala¬ 
bar coast of Bombay. The Bombay cane was first brought to prominent 
attention in 1857 through Babu Joykissen Mukerji having drawn atten¬ 
tion to the fact, that in that year it was severely attacked by the Sugar-cane 
Borer Babu Joykissen wrote that “about 25 years ago Mr. MeDowe I ? 
of the Kissorigunge Indigo Concern introduced the red canes in the dis¬ 
trict of Rungpore, hence the Natives of that place call these canes shahiljn 
kusar • “On comparison, he says, the experimental cultivators were con¬ 
vinced that the new canes had more saccharine matter in them than the 
country ones, and that they grew larger and yielded more juice than the 
latter, so much so, that the pecuniary gain to the ryot was more than 
twice the product of the other. Thus in a very few years the neighbouring 
fields of Kissorigunge were covered with these canes. In about 8 or 10 
years these canes were introduced into most of the northern parts of the 
district and from thence gradually spread over throughout the Southern 
parts too.” “ The canes when ripe are reaped and carried to the mills, 
where they are cut in small pieces for being pressed, and the fields cleared 
of grass, etc. A few days after, new shoots begin to make their appear¬ 
ance out of the roots, and the fields are then taken care of, weeded, and 
the earth loosened and manured, and the heads tied together as in the 
first instance In a similar manner a third crop is reaped from the same 
field. In the first and third years the produce of the shahiban canes were 
moderate, but in the second year they yielded a far superior crop. In the 
fourth year some of these fields are ploughed and manured, and Some 
other crops are cultivated, but in some instances the lands are left unculti¬ 
vated for renewing the fertility of the soil. For some years the shahiban 
canes were very luxuriant in this district, and the.cultivation of the country 
canes decreased in the proportion the other was introduced. Babu doy- 
kissen then proceeds to describe the appearance and progression of the 
disease, which soon ruined completely “one of the much esteemed and prin¬ 
cipal harvests of the d> strict.” The facts regarding the disease willbe found 
alluded to in the chapter on Diseases of the Sugar-cane, and it need 
only be here added that the wonder is, that some such disease did not 
appear earlier, for the value of the crop only served to work its own ruin 
through a process of over cultivation. But having said so much, the sub¬ 
ject of the Bombay red canes may be viewed as exhausted, except that 
writers on Bombay canes seem ignorant of any special and peculiar cane 
of Bombay that would answer to the cane so often alluded to by writers 
on the Bengal sugar cane industry. The suspicion may, therefore, be 
offered that the so-called Bombay red canes may be the acclimatized form 
of Mauritius cane which on being translated to Bengal survived there 
though it has very nearly died out in Bombay. 
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(d) MADRAS. f< In the Coimbatore district,the chief varieties are the white 
(v el lei or rastdlei ) striped namam and the red or purple cane. The first 
appears to be the Mauritius cane, introduced by Government some forty 
years ago ; it has quite ousted the country cane, which was a very poor 
variety. The namam cane is chiefly used for eating, the rasfalet for 
jaggery and sugar ” (Man. Coimbatore Dist ). In 1843 sugar-cane culti¬ 
vation was introduced into the Kurnool district when cuttings of Mauri¬ 
tius cane were sent from Madras, and for several years the Government 
encouraged the industry by remitting the land tax where it was grown. 

The Madras forms of sugar-cane were so fully investigated bv Dr. 
Buchanan-Hamilton in his Journey from Madras' through Mysore and 
Kanara, that it seems only necessary to supplement the remarks that will 
be found below regarding sugar-cane cultivation in this Presidency by 
furnishing a few of Dr. Hamilton’s passages that more especially deal 
with the varieties. 

Mysore & Coorg.— Dr. Buchanan-Hamilton in the report of his 
Journey from Madras through Mysore, Kanara and Malabar gives many 
passages regarding the canes he saw. Of Mysore he says : — 

“ A considerable quantity of sugar-cane is cultivated by the farmers of the Ashta- 
eram It is of two kinds : restali and puttaputti. Both yield della, or jagory ; but 
the Natives can extract sugar from the puttaputti alone. The jagory of the latter 
is also reckoned the best. 1 he restali can only be planted in Chait*a , the bu'taputti 
P i ai ]^ d in ? ravc t na 01 Magna . The crop of restali is over in a year, 
o’ ^ urt ? cn montKs - but may be followed by a second crop Ratooning, 

onlv to Vinen tw ^estlndies, by a cr ?P of rattoons , which require twelve months 
su^r-cane of thern"n /*\ iu' 11 1 ^ye for a second crop. This is the original 

Ak Khan v-ho in^l * * C ^^putti was introduced from Arcot by Mustaph 
Th* cultivation rf T ? r, ^ 5 n ° was Tosha Kharty or paymaster general, 

remarks of Chinapatamf in Madura tfutt^botl declining.” So again he 

cultivated, and of bot "the whitesu^rcanhi 1 pl f a ^ a "d retain canes are 
nch soil will not answer tor this purno^e as 5 but cane that 1S raisel on a 

“ Near Bangalore,” I observed ^ ltS J‘?, ne ca " ne Y er be made to granulate.” 

called moracabo, or stick cane ’ ThU kin t,iecuIt »vation of a kind of sugar-cane 

very hard and uproduct ve^f iuice but fi"? thicker than the ***«' aftd U 

seems to have been the nrlinaf 1 * but , V c , qu,u * less water than the re .ta’ h 

try on this side of t S Kolar district ’ which all th 

introduced the^L^/,?w S ai , n ° f h ,‘ ,S for ™ a P ait - The farmers h ? 
as fast arthe^^Seo-HinS' 0 "^ Ka ' nat ' C * and are * 

are n"'"" 6 cu l tivatcd in the country round Kolar 

d h e ^ following order, 1st restali ; 2nd puttabutti 

little Ltllr . tl :, J he i t : vo Iast are ver y small, seldom exceeding f 
t if ^ ? ie cu t^aycabo is the one most commonly cultivau 

L nnl q,, r- S f e u vater ? fo ‘‘ by means of the machine called yatam 
supply sufficient to bring it to maturity. 

Ti ^ OUTH , Kanara ; Dr. Hamilton found two canes commonly c* 

“ Ti ° r NVC,e * cnown as the try and the cari cabbtt or white and black 
connL-\t«i"k' er * continues, is the Restali, and the latter the puttaputti ot 
v_ f . * above the Ghats. 1 he same ground will not produce sugar-cane every year; 
tli-»r efcn evcr y two crops of cane there must be two crops of rice. Apiece of land 
,. n } ?°n S one .moray of rice,*will prodnee 4,000 canes, which are about six feet lone, 
incr 1 ° , e i a £°ry boilers at from half to one rupee a hundred. The moray sow- | 
s..?L r bttta J and IS here about 30,000 square feet, so that, according to the price of ! 

• a ? re produces f ,om p 5 8 to R29, or from about l 5-1 7s. to £s-iS-6d. I 
be , ,a ; nd tax 15 the sani ? as ; vhen tbe field is cultivated for rice. The want of fire- I 
w e '? • 5 r f at .f st obstacle to this cultivation ; the trash, or ex passed stems, is 1 

on Z C \ ° bo11 lhe )u,cc [ ? toj %°V; w , hilr t,iat operation is performed in earth- | 

on pots placed over an open fire. If all the land in Codeal Taluc (district) that i< 

‘V° r , the P ur P os f» were employed to raise sugar cane, it would yearly produce 1,000 1 
(j A ' as "Orth of rane; that is to say, there are about 112=; tnaunds sowing of land, | 
n at once m three years might be cultivated. The quantity in the neighbouring 
a,stnct on the south side of the river is much greater, The jagory made here is 1 
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hard but black, and of a bad quality. It sells at 3 maunds for the pagoda , or at 
1 2 s. 3 \d. a hundred weight. Between the rows of sugar-cane are raised some 
cucurbitaceous plants, and some kitchen stuffs, that soon come to maturity. 57 

In North Kanara “ sugar-cane/’ Dr. Hamilton tells us, was at the beginning of 
the present century. t( raised on mackev land ; but four years must intervene between 
every two crops ; and for the hist two years after cane, the rice does not thrive. The 
kind of cane used here, Dr. Hamilton adds, is called lilly-knbo which above the 
Ghats is known as mar a kabo. Inland they cultivate! the cari-kabo which above 
the Ghats is called puttaputty. ” 

In Kellamangalam (in the Karnata) Dr. Hamilton found four kinds of cane, 
■viz., restali , puttaputty, mara-kabo, and chittuwasun. The jaggery of the restali, 
he tells us, sold higher than that of any of the other forms and that the puttaputty , 
was valued as an edible cane. The cari-kabo, a fifth form allied to the puttaputty, 
like it requires garden cultivation, but the mara-kabo, and chittuTvasim may be 
grown anywhere. 

fi). BURMA—In a report on the sugar-cane of Burma Mr. J. E. Bridges 
furnishes the following particulars regarding the forms met with : — 

“ In Burmese times there where small patches of black cane grown round Beelin 
and sugar was manufactured in small quantities. Shortly after the English took the 
country, the * Madras cane 1 was introduced from Moulmein, and it is now the cane 
almost exclusively grown in this tract. It is of a yellowish colour and so flexible that 
it does not require any supports. It grows to a height of 10 to 12 feet. Various 
testings of the juice of this cane were made with the saccharometer and the results 
are given below, together with corresponding percentage of coarse sugar obtained by 
actual experiment: —• 


Name of village. 


1. Kadipoo 

2. Ngetchoon . 

3. Bawoon (Thatone sub- 

4. Ditto ( ditto) 

5. Nyounpaiin 

6. Sh waylay . 

7. Fokwon 

8. Beelin 

9. Pokwon 
10. Payasaik 
xi. Thehbyoo river 
12- Ditto 

Ditto 


•division) # 


12. 

13 


Percentage of 
sugar in juice 
according to 
saccharometer. 


23*57 

2571 

20*00 

22*85 

25*71 

22*85 

22*85 

24*25 

24*25 

24*25 

25*71 

27*14 

27*14 


Percentage of 
coarse sugar in 
juice according 
to experiment. 


14*76 

1527 

12*52 

i4*3i 

15*69 

I 4 * 3 i 

i 4 ‘ 3 i 

15*76 

15*36 

M*45 

15*69 

17*00 

1700 


« T he percentage of jaggery to juice is said to increase as the dry season advances 
and the testings made would confirm this fact, as tho testings on the I hehbyoo whir * 
were made at the end of November, give a much higher percentage: than th^e ™ade 
on the Beelin river about a month earlier. An iron boiling-pan (kyay) containing 
14*16 gallons, or i4i*6olb. of juice, yields in November 22‘75lh. of jaggeiy. Ihe 
cultivators state that in January and February an iron pan, full of juice, yields 26 to 
: >8Ib of jaggery, or an increase of two to four percent. 'Ihe percentage or coarse 
brown sugar to juice may, therefore, be taken as var>ing from 18 to 20 per cent. 

<c Next in importance to the Madras cane comes the kaingyan, so calied from its 
resemblance to the kaing or elephant grass. It is whitish in colour and grows to the 
same height as the Madras cane, but is much thinner. It is also flexible and does 
not require supports. It is said to yield 20 to 25 canes to each stool and to ratoon 
for five year';. I found a few Burmese cultivators trying this kind of cane, as they 
think it will lake less labour to cultivate than the Madras cane; they have, how- 
ever, as yet only planted enough of it to obtain seed for next year. In© Slians 
htAtf that this* kind of cane is almost exclusively grown in their country \ 


that it is 


* This plantation was injured by floods and tbe canc was very poor. 
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ea s ier to cultivate, but yields much less juice than the Madras cane. Its juice was 
ound to contain 21*43 per cent, of sugar according to the saccharometer and 13*42 
per cent, oi coarse brown sugar according to actual experiment. The macerated 
the jibce^ 116 * ras ” the Madras cane and kaingyan are used as fuel in boiling 

differe l nt e plattationsf f ° Und Sma11 quantities here and there in the 

(а) the anyagyan; 

(б) the kyoukgoitngyan ; 

(c) the kyunnet. 

thirk 7 ^ntf. n ^ ?y - an or . VPP er Burman cane is of a reddish colour and has short 
anH arrnr/fin ? c ? ntains >. accordin g‘ to the saccharometer, 20 per cent, of iugar 
d .fr. d g Ctl 1 ex P 9 rlme, jt 12-52 per cent, of coarse brown sugar. 

,, Jsf kyouigoungyzn Is a large cane of greenish colour much resembling the 
Upper Burman cane; it has also short thick joints. According to thesaccharo- 

?o?oe| S ce U nt e of 0 r‘a" 13 k 4 ’ 28 per cent ? f su 8 ar > an , d according to actual experiment 
b 94 per cent, of coarse brown sugar. Loamy soil doe? not appear to suit this cane 

dUtdctf rOV U b< r' t ln the alluvial clay of tile tidal creeks in the Basse!n and Thonegwa 
°‘^r cts ; lts I UICC 111 Bassein contained, according to the saccharometer, 22-85 per 
snoVr Tl! K n ° r according to actual experiment 14-31 per cent, of coarse brown 
3ug , :lr : the Upper Burman cane and the ky^ukgoungyan are exceedingly brittle 
and both require supports. I hey are eaten as a sweetmeat and cannot be utilized 
toi manufacturing sugar, as they break at the joints whilst passing through the mill. 

1 he cane trash of these canes cannot be used as fuel for boiling the juice . 

“ The kyannet or black cane is a thin cane of a dark purple colour : it has green 
IT,? 5 , ? nd , y,eldS but little i uice - According to the saccharometer the juice o^the 
De?r.n/T?o nS24 k 25perCent,0f ^ u " arandacc0rding to act,,al experiment 15-19 
feav? wh °k L SC | b u“u 3agar - Tl,ere 1S another variety ot black cane with purple 
leaves which is used by the Burmans as a cure for insanity. ” ^ * 

the^-mT'of'Tn^f^ bc ,? e , nlarkcd tbat ’ f ro1 ? the above brief review of 

grown "pIciallv foThe In M he T? ^ the distinction into edible canes, 
; n T?, P y , ocal markets (where they are sold as fruits), and 

Indeed T gr £ Wn far , tbe preparation of sugar, is urged by many writers 

su gar-p rod urine" The ^ < ? ne Cr ° P i is more P rofitable than the 
sgar producing. I he further distinction made by Duthie & Fuller into 

canes suitable for low damp soils and those for high rich lands where 

Roxbu7Kh^s 0 forms neC h S - a T W 'd ^ obser . ved to have its «*«* parallel in 
need nn^ilJrlf k ‘u be ® ,des > tlie almost universal classification and 
e .d not therefore be further dwelt on. It is worthy of special consider- 

indK u?r Ve t r ’ that m ? hcir unconscious natural selection? the Natives of 
aia are not now, and never have been atcuated by the singleness of 
T' p0se tbat characterizes the European planter’s operations. They 
whtchiT onl y f cancs suitable to particular climates and soils but canes 
uhich are good for sugar making, good for distillation, and good for eating 
ie two last mentioned would be highly unsuited for the sugar maker a= 
heir special merit may be said to be a copious and swell juice with a 
te K ™entAge oi crystalhsabltf-sacch trine matter. It is ignot 
fact that such a cane .s not only of great value to the people of India but 
niore profitable to the cultivator that has caused so many writers to 
ppreciatc the true character of the Indian sugar market and trade. 

THE IMPROVEMENT OF SUGAR-CANE. 

It may be said that, among others, there are four possible «,etk i r 
accomplishing tins result : (!) by experimenting with Tl av=ilm i d ° f 

deal in grS ,T d Y eta7 Shh ?? is ’ PerVinps .tcarcoly necessary to 
g cl tail with (i) and (2), nor to treat them separately. The 
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results that have been attained by the European planters in the great 
sugar-producing countries will at once be brought to mind. The canes of 
this country and that, have been carried here and there and subjected to 
all sorts of experiments with, in consequence, the production of an extensive 
series of now widely different cultivated races that can scarcely be said to 
preserve any of their original characteristics. But even without securing 
exotip forms on which to operate, the planters have effected vast improve¬ 
ments by ascertained definite systems of cultivation and treatment, and 
the resulting states of the cane have been found more or less permanent so 
long as the required treatment has been adhered to. Continued cultivation 
under certain conditions of climate and soil or under the influence of 
special manures, etc., may thus be said to tend to produce or preserve the 
peculiarities of many of the canes that have received distinctive names. 
These improvements are generally, however, rapidly destroyed, or at least 
altered, on the canes being carried to still further countries or even in the 
same country on their being subjected to .diversified influences, t hus, for 
example, several writers affirm that Bourbon cane was originally obtained 
from the coast of Malabar. Assuming this to be correct (but it is of no 
moment should it not be so), the translation of the Malabar cane to the 
insular conditions of its new home and to the improved systems of cultiva¬ 
tion it there received, resulted ultimately in the production of what is 
known as Bourbon cane. A few years’” return of that improved state 
sufficed, however, in India to reduce it to what is perhaps a worse condition 
than its original. The ^effect of altered environment may be said to be 
often so immediate that a much less severe translation than the one 
indicated may suffice to produce startling results. Thus, for example, it 
was at one time thought that a great improvement might be brought 
about, in the Bengal sugar industry, by the cultivation of one of the superior 
Bombay qualities. High expectations were entertained, the plant was 
largely grown (as, for example, in Hughly, Rungpore, and Burdwan) 
but unfortunately disease appeared and proved quite as fatal as that which 
swept away the labour and outlay wh : ch had been spent for nearly naif a 
century in acclimatizing the Otaheite cane. It may be inferred, however, 
from what has been said, that, just as the Malabar cane in its new environ¬ 
ment improved into Bourbon, so the Bombay might in Bengal have be¬ 
come a superior stock. It follows accordingly that continued experiment¬ 
ing with the cultivation not only of foreign canes but of the canes of the 
provinces and even of the districts of India interchanged may result in the 
production of a condition of high merit. And this result may be obtained 
as much by the varied method of cultivation to which the plant is subject¬ 
ed as to peculiarities of climate and soil. The student of Indian agricul¬ 
tural and economic questions cannot fail to bring to mind an extensive 
list of parallel examples of the behaviour, or rather what might ‘ 

the eccentric behaviour of plants under slightly altered conditions. The 
whole mystery of the multitude of forms of rire may be said to be a mani¬ 
festation of this principle. It is, perhaps, needless to cite special examples 
in connection with rice, but the reader may consult the remarks (V ol. V 
6 n) regarding bnr.i rice. That highly prized form is grown on one or 
two fields only in the Peshawar district, and when tried on other fields or in 
other parts of India has hitherto reverted to an immensely interior condi¬ 
tion The Indigo planters of Bengal are well aware of the advantages of 
obtaining their seed from certain parts of the North-West Provinces. A 
very extensive list might be drawn up in order to demonstrate that in 
India with most cultivated plants, there exist many peculiarly local 
manifestations. In the case of sugar-cane we are practically ignorant of 
the value of these. But this much may be said that infinitely greater and 
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more lasting improvements might be looked for from an extensive investi¬ 
gation of the merits and peculiarities of indigenous sugar-canes, than 
from all the efforts at acclimatising the racial peculiarities of exotic forms 
t.iat have or are ever likely to be put forth. It seems to be the prevailing 
evil tendency of agricultural reformers to look to countries outside India 
for new economic products or superior races of existing crops. A state of 
indebtedness in these matters must necessarily mean the absence of the 
vitality essential to progression. Witness the load laid by its pioneers on 
the tea industry through the importation of the Chinese plant. It was not 
until the so-called indigenous tea was taken in hand and the Chinese stock 
largely exterminated, that tea-planting gave indications of success. Wit¬ 
ness also the extravagant waste of money in the attempts to bring back to 
India the Carolina development of rice. Improvement by insidious adapta¬ 
tion of the indigenous stock may be less rapid (and hence by no means so 
attractive to the individual reformer) than the importation of a perfected 
race, but the result is more certain and the accomplishments, however slight; 
are permanent and direct gains. The failure of the past attempts at estab¬ 
lishing in this country sugar-cane plantations, at a time when India 
might (at least along the more direct routes of export) have had reason- 
able expectations of success, may to a large extent be attributed to the 
chief effort having been directed towards the vain pursuit of methods by 
which to perpetuate, under the vastly different conditions of India, the 
special peculiarities of certain races of cane which had been brought to 
ieir perfection in the West India Islands. The idea of using the Indian 
m-'ro!', C<1ne was only embraced when the industry was on the eve of 
tunities h* ° f a events when it had wasted fruitlessly its best op por- 

the slaver y was by many thought to be the death-blow to 

removed tn TnrTa Ugar P antatlons - Experienced planters, accordingly, 
terna Smmnn^ r aS T™ h ° peful fieId for futur ^ enterprise. The im 
ward^condign° f hlS colint f r y ' vere then, however, in a very back- 
coast excont h *v h ^ SU ? a u manu f acture d could not find its way to the 
Election nf P ^L h f Vmg b6 ^ r ru,I J ousl y hea . v >' transport charges. The 
advised qc e, k/° r j U ? ar P^ an . tatl0ns was, in many cases, about as ill- 
n i • j f p( ^ Slbe [the energies of the planters were, as already ex- 
f T* j? r 00 muc h directed towards the futile endeavour to acclimatize 
r nr-m^r 1 n •? a, } es * Their capital had been expended on the construction 
of unnecessarily large buildings or invested in unsuitable machinery. It 
was early seen that they could purchase cane cheaper than they could 
grow it, and that even a greater field was open in refining Native crude 
^ an e * tractln £ the juice and direct manufacture. Their refined 
sugar found little or no sale in India, and it failed to compete in quality 

fabmr^rk I' that f . wh,c > des P iUi vhe altered state of the West Indian 
<1 i' ? ont,n « ed . 10 Po^ "ito Europe from the English, French, 
and other colonies. Emigration of coolies from India saved the sugar- 
planting colonies But many conflicting influences came to bear oi^the 

ml Jhf kit facilitie ? ° f transport have now been greatly improved, and sutrar 
might be onveyed to the port towns at a comparatively cheaD rate fr m Vr,, 

haZeffectidTcomnT t ha,f 1 r ntUry a f° for su S ar plantations, b’eet-sugar 
nab effected a complete revolution on the position and possibilities nf 

tra t d l m , In . di ? n su gar. At no time has it been very important 
bu, at, ti e present day it is less so than it was a few years ago. ^eKX 

mOO, °f(l C °r^ t0 ndia 'I 1 y ear *y increasing quantities, but having closed 
- 0 le European markets for West Indian sugar, large quantities of 
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foreign refined cane-sugar are being thrust upon India at a very low price. 
At present, therefore, improvement of sugar-cane may be said to largely 
mean the improvement of the indigenous forms for the Native market. This 
is a very different problem from the improvement of cane for the produc¬ 
tion of superior qualities of crystallized sugar. It seems likely that the 
Native preference of, what is called by European writers, “ impure sugar,” 
may have more to recommend it than is generally supposed. The crude 
and inexpensive process by which it is prepared allows of competion even 
with the cheapest beet-sugar. The thickened mixture of molasses and 
of crystallized cane-sugar known as gdr is sweeter than the refined 
article. The so-called adulterations (when not direct admixtures) are 
generally wholesome enough principles, being derived from the cane and 
many of these are substances which contain nitrogen— an element largely 
deficient in a vegetarian diet. There has, however, always been a certain 
market (specially in Western India) for refined sugar, and, as already 
remarked, the imports of foreign refined sugars are telling heavily upon 
the Native and European refineries of this country, but it will take many 
years before the desire for pure crystallized sugar begins to affect the 
cultivator of Indian cane, and his manufacture of the substances which 
Messrs. Travers & Sons compare to “ manure.” It may, in fact, be safely 
said that, at present, improvement of cane in India means essentially im¬ 
provement for the existing local market, and not for a prospective foreign 
trade which may not unjustly be characterised as a hypothetical market. 

Selfxtion of Better Canes.— But to return to (3) and (4)—the 
remaining methods by which improvement may be effected, vis., selection of 
sports or buds and selection of seedlings, which possess desirable proper¬ 
ties, it may be remarked that these are the natural processes which would 
be expected to suggest themselves from the dictates of personal advantage, 
alike to the ignorant and the educated cultivator. In India the principle 
of selection has been in operation for countless ages of sugar-cane cultiva¬ 
tion, and nearly every district possesses slightly different forms that are not 
to be met with anywhere else. Speaking roughly, the canes of India might 
be referred to three great classes : — . 

1st— Edible canes, that is to say, canes which are eaten in their raw 
state as fruits. 

2nd— Canes that yield a large quantity of juice, used by the people of 
India as an inspissated syrup —gtU —in place of sugar. 

3rd— Canes that vield a large quantity of crystallizable sugar. 

inspissated juice of this nature is boiled longer than is the 1 
with gut and it is then called rdb. . - x ^ 

Spirit (or rum) is prepared from gur (the entire juice of le a ) 1 
from the molasses obtained on draining rdb . 

In bringing the various canes that represent either of these c asses to 
their present perfection, it may safely be said that far greater attentioi has 
been paid to Nos. 1 and 2 than to 3. The edible canes (in the vicinities 
of cities) pay the cultivator better than any others. I he principles 
that have guided his selection have, therefore, been a soft pulpy stem with 
a profusion of sweet juice, conditions by no means characteristic of a 
high percentage of crystallizable sugar. Such a cane is necessarily 
delicate, being liable to the attacks of white ants, easily injured, by the 
winds, and a prey to the pilfering proclivities of the people. It could there¬ 
fore, be only grown on the lands near the homesteads where the son is 
richly manured and the fields carefully tended. A cane of this nature 
woulei be unserviceable and wast :ful if used in the manufacture oigxr/. 
But while having been thus actuated by what may be called sc. fish motives 
in his natural selection, the Native cultivator has kept another consideration 
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in view, viz., suitability to the conditions of his surroundings. Not the 
least important factor in this aspect has been a desire to possess the 
power to resist the natural enemies or disadvantages of his cultiv¬ 
ation, such as white ants, jackals, winds, severe drought, inundation, 
swampy soils, and high temperatures. The evil consequences of high tem¬ 
perature on the expressed juice he combats, as will be seen below, by 
manufacturing the juice into guy at once, and during the cooler hours of 
night. But a soft cane with a thin bark would be more liable to the inju¬ 
rious depredations of ants and jackals, and would also be more easily 
broken by the sudden gusts of wind and even heavy storms that sweep 
over the cane-fields as they are nearing maturity. A thin bark (or rind, 
as it is popularly called) would not only allow the cane to be more easily cut 
through by ants and jackals, but would expose the juice within the cane to 
destructive changes in its chemical nature. Drought and high temperature 
check growth and tend to dry up the juice within the cane before it can be 
reaped. From all these considerations it has come about that the Natives 
of India have selected small hard canes for their sugar-producing crops, the 
larger, softer and more juicy kinds being reserved for garden cultivation, 
where they can be more carefully looked after; the poduce affords the 
edible canes. But in this gradual evolution or progression into suitable 
forms the Native cultivator does not at present resort, and there is nothing 
to show that he ever did report, to seminal selection. 

Flowering and Seeding of the Cane.— The flowering of the cane 
is viewed as an evil omen. It is a token of death. The “ arrowy-forming 
cane (as the West India planter calls the terminal panicle of flowers) is at 
once removed by the servants of the owner, who thus take on themselves 
and save their master from the evil consequences portended. It is not to 
be wondered at, therefore, that the notion is prevalent in this country that 
the cane never flowers or rather never seeds. The period at which the 
cane is cut very probably precludes the possibility of its flowering, and it 
is only with the stock, left sometimes in the field for next year’s seed-canes, 
that the phenomenon of flowering is observed. But in India as in Java) 
the West Indies, and elsewhere the cane may often be seen flowering 
and certain forms (as, for example the violet-scented canes of lava)! 
obtain special names from the peculiarity of their flowering panicles. Some 
of the early European writers say that in the Gangetic basin the cane was 
supposed to be sometimes raised from seed. If ever this was so, modern 
writers do not appear to have recorded the existence of the practice at 
the present day. Indeed, it might be almost affirmed that in India the cane 
seeds but rarely, in fact, it is only very occasionally that it is allowed to 
flower. But the information that exists on this subject by no means justi¬ 
fies the assertion that sugar-cane has never been known to seed in 
India nor even that it has never been raised from seed. During two 
or three isolated periods the subject has been discussed in India and 
various reports published, but it appears that the rage for imported cam s 
together with the discredit thrown by Mr. Wray and other practical plan ' 
t-rs on the possibility of improvement from seminal selection have tende 1 i 
to consign the enquiry to the position of a curiosity in plant-life It Ins ‘ 
been urged that since flowering deprives the cane of its saccharine 
fluid the production of seed should be discouraged. The only possible 1 
advantage, writers on this subject have contended, should be looked for in ' 
the production of a hybrid between cane and some hardier grass. Thu* ! 
for example, Mr. Wray wrote, “ Experience and much consideration had 
quite convinced me that it was entirely useless to hope for any good re- ' 
suits from cane flowers, of whatever variety they might be, being brought I 
into contact with cane flowers. I, therefore, determined to try the Guinea 1 
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corn or bajra and the Indian' corn or maize {buta) with the cane plant. 
Now, both of these plants perfect their seed; and I ventured to hope that 
by planting them together, I might get the flowers of the Guinea corn and 
Indian-corn to impregnate and fructify those of the cane. 55 Mr. Wray 
failed in this expectation and naturally so. He succeeded, however, to 
make the cane flower, along with the othtr plants with which it was culti¬ 
vated, and he adds " notwithstanding all my care and attention, I had not 
the gratification of seeing any seed appear on the cane plants so treated, ” 
and, therefore, “ the failure o( this, my last hope, set the question at rest in 
my mind. ,, Mr. Wray’s position, therefore, was that because he failed to 
cross two widely remote genera of grasses it was impossible to cross the 
various forms of sugar-cane, or to cause any particular form to produce 
seed. The simple fact that seed of the cane has been produced and ger¬ 
minated too, shows the absurdity of Mr. Wray’s contention. Whether or 
not any great improvement is possible in this direction (or more readily 
accomplishable than by other means) is quite another matter. The subject 
of the possibility of improving the cane by seminal selection is being 
warmly investigated at the present time both in Java and the West Indies. 
The plant has been made to seed, and the seeds have been germinated. 
A controversy has, in consequence, ensued in the Kew Bulletin, part of 
which will be found in the Linnaean Society’s Journal ( Vol . XXVII., 197- 
201 , PL jj) as to whom the honour should be ascribed of having first 
figured and described the seed. It may be of some interest, therefore, to 
trace out here the historic records of this subject which have a bearing on 
India. In 1792 Mr. P. Treves of Benares, in a long and able paper on 
the sugar and sugar-cane of that district, says : “ I have never observed 
the cane in this country to flower. I therefore conclude it is cut too soon. 
The cane, like other productions of the vegetable world, produces seed, 
and analogy warrants the conclusion, that in that condition.it is fittest for 
the hook.” So again after dealing with the'religious objections to the 
flowering of the cane he remarks : ** I am informed that there is a species of 
cane called Kuthari , cultivated in or near the district of Champarun, and 
upon the banks of the Gogra, which is not cut down by the cultivators 
thereof until all the canes are in flower.” Subsequent writers who speak, 
of the sugar-cane being raised from seed in some part of the Gangetic 
basin have very probably derived their information from the above 
passages, the facts being distorted. Roxburgh, also in 1792, published a 
report in the Proceedings of the East India Company (frequently quoted 
by the author of this article) in which the following remark occurs : i he 
flowering is the last accident they reckon upon, although it scarcely deserves 
the name; for it rarely happens, and never but to a very small proportion 
of some very few fields. These canes that flower have very little juice leit, 
and it is by no means so sweet as that of the rest.” In 1844 . v * 

Doctor Stewart, Honorary Secretary of the Royal Horticultural Society 
of Jamaica, addressed a letter to Mr. Henry Pinkard desiring him to 
procure, if possible, some information on 1 the mode of propagating the 
sugar-cane in the East Indies.” In that letter the Reverend gentleman says s 
“ The sugar-cane in the West Indies is culitivated from cuttings, and 
although the plant flowers yet the seeds it produces are of no avail for 
planting; if tney were, the produce would nc doubt be new varieties of the 
cane and the usual results would follow. It is stated that this is not the case 
in the East Indies, and I am anxious not only to ascertain the fact but to 
procure a quality of the seed, such a quantity as may be convenient, with 
information as to the mode of sowing and managing it.” Mr. Pinkard 
forwarded this letter to the Secietary of the Agri.-Horticultural Society of 
India and asked to be informed “ whether the sugar-cane is cultivated 
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from seed, either in the East Indies or in China” (Jour., Old Series, Vol. 
Ill, Selections , 84-87). Mr. L. Wray was apparently asked by the Secretary 
of the Indian Society if he could afford any information on the subject, 
and his reply appeared in Vol. III. of the Journal. He there draws atten-. 
tion to the fact that “ Porter, in stating that canes may be raised from 
the seed in the East Indies, evidently takes his cue from Bryan Edwards, 
who writes ( see Vol. 2nd, book $th, p. 240). * In Abyssinia and other parts 
of the East, it (the sugar-cane) is easily raised from the seed (vide Bruce’s 
Travels).’ Now in Bruce’s Travels! have not perceived that he fixes the 
fact in Abyssinia; but in Vol. 1st, Chapter 4th, page 81, he makes Egypt 
the scene of such reproduction. He says, * About four miles from this, is 
the village of Nizelet el Arab , consisting of miserable huts. Here begin 
large plantations of sugar-cane, the first we have yet seen : they were then 
loading boats with these canes to carry them to Cairo.’ ‘ I apprehend 
they (canes) were originally a plant of the old continent, and transported 
to the new upon its first discovery, because, here in Egypt, they grow from 
seed. I do not know if they do so in Brazil, but they have been in all 
times the produce of Egypt.” Mr. Wray continues after the above quota¬ 
tion :— “About six years since, whilst I was in the West Indies, I fell in 
with a French work on sugar-cane (the title and author of which I forget) 
and I distinctly recollect it asserted, that the cane was raised from seed in 
Egypt, Arabia, and I think, Malabar. It particularly described the arrow 
of the cane and the singular fact of only one in every three plants produc¬ 
ing perfect seed.” Mr. Wray concludes, “ For my own part, I h ve 
never seen any cane seed, nor do I believe that it is perfected in India.” 
But. on the other hand, in the same volume of the Agri.-Horticultural 
Society s Journal, Major Jenkins (a writer whose observations are enti¬ 
tled to the greatest respect) says that in Assam (Gowhatti) “ some hun¬ 
dreds^ of canes (Otaheite variety* may be seen in flower at once in Dr. 
Scott’s plantation, but I think only in plants 3 or 4 years old, i.e., 
cartes which have been planted 3 or 4 years, and allowed to remain 
undisturbed as far as regards the roots or shoots. I have sown some of the 
seeds but got no canes, perhaps from being lost among the other grasses. 
The flowering of the canes is not very uncommon anywhere, but the 
Natives consider the circumstances very unfortunate.” " When the Agri¬ 
cultural Society were first importing canes from the South Sea Islands, I 
suggested whether seed might not be procured.” It will be found 
that in 1845 Dr. Thompson, in connection with his remarks on Mada¬ 
gascar canes, thought of the idea of multiplying the forms of cane by 
seminal selection ; see the paragraphs which deal with Otaheite Canes. (Sec 
A 47 ) 

In 1853 the subject of the seeding of canes in India again attracted 
attention. Mr. W. Haworth procured seed in Ceylon (Kandy). These, he 
gave to the Secretary of the Agri.-Horticultural Society by whom they were 
given to the Head Gardener for cultivation. About the same time Mr. 
J. Thomson of Cossipore wrote that he had seen the flowering in Ben- if 
but not very often. He added, " I do not think, however, that what voil 
believe to be the seed of the sugar-cane would germinate. At least I am 
not aware of sugar-cane ever having been produced from seed. In the 
West Indies, where they have not the same variation of season as in 
Bengal, the sugar-cane is allowed to stand much longer on the ground 
sometimes from 13 to 16 months. If I remember rightly the season of 
* arrowing is about November or December in the West Indies.” “I 
believe that it is from the short time which the cane is allowed to stand 
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on the ground that we never see the arrow in Bengal; but I have very 
little doubt that if sugar-cane were allowed to stand through one cold 
season and on to the next, we should see plenty of cane arrow here. 

In 1854. Mr. J. W. Payter, an experienced sugar-cane planter in 
Bogra, said that he was amused to read in the Society’s Journal that 
doubt seemed to exist as to sugar-cane flowering in Bengal. ‘ twelve 
years ago, I had whole fields in blossom; this was from the cane I got 
from the Society ; being unable to break through the prejudices of the 
ryots that year to cultivate it, the crop remained mostly uncut and ail 
ran into tufts; but, 1 regret to say, I took no steps to ascertain whether it 
contained anything like seed or not. I have seen country cane in blossom 
but very rarely, and only one or two here and there, d he ratoons pro¬ 
duce tufts more generally than the first crop.” c 

In 1881 the subject of cane seed was again ta.<en up in India. 1 he sec¬ 
retary of the Agri.-Horticultural Society (Vol. VI-* 2 * 6 “ 21 drew att . e u tlon 
to the allusion to the seeding of the cane in Mr. Walter Hul s article on 
Beet-root versus Sugar-cane* and he took the opportunity to review the 
papers and correspondence that had appeared on that subject in the Society s 
journal. The statement is there made that “The enquiry elicited replies 
from residents in certain parts of India, but no satisfactory 
information was obtained, though it was shewn that the cane when allow¬ 
ed to attain full maturity seeded freely.” VVith reference tothe Cey on 
cane seed (furnished in 1853 by Mr. Haworth) the Secretary adds . This 
was carefully tried in the Society’s Garden, but entirely failed to ger¬ 
minate.” This announcement is doubtless made on the authority of un¬ 
published records, to which the Secretary has had access since, so far as 
the writer can discover, the head gardener nowhere alludes (in his monthly 
renorts) to the failure or success of these seeds. 

1 The subject of the cultivation of cane by seed does not appear to have 
been taken up in the District Manuals and Gazetteers. It would thus 
seem that writers who speak of such cultivation as taking place in1 India 
a^Tn error It is, however, very generally admitted that the cane flowers 

form which flowers most frequently in this icountry^ M • V especially 
hold that in his day th.s was the'Case alson theW^t Ind, 
on estates wth a sea aspect. Mr J>. M im ’ ents at Barbados, confirmed 
Journal A A V 111. ,199), sa y s _* 1 r , R e w, have now ver7 

by observations at Trinidad, Demerara, and la “ er ‘y < Purple Trans- 

clearly proved that the varieties of sugar-cane kno v as Barbados; 
parent ’and • White Transparent ^ ^ 

and tb3t the Bourbon cane, known also as the. <-H n ,ahpiteand also 
very eparingly. From the remarks given above under Otaheite and also 

w 1 % 

what is more likely these are two kinds of Batavian cane, 
con iecture be correct, it is significant that (nearly half > 

Mr. Wray (an experienced Jamaica planter) should have w _______ 


i Con/, with Journ. Agri. Hort. Soc. Ind., VI, Sel . 9P 


s. 153 

















Products of India . 


87 


Improvement of the Sugar-cane. ( G . Watt.) 


SACCHARUM; 

Sugar. 


” K(f//ow PVo/** ” (which is probably Mr. Morris’ “ White Transparent”) 
l lers from the "Bourbon ” and “Otaheite” in certain particulars which 
ie ^ ai s, and that it is "seldom that this cane arrows” It would thus 
seem that the planters names for the cultivated canes have got hopelessly 
intermixed in recent times or, that in the liability to flower, the various 
races have materially changed. 

The above review of the leading Indian published facts regarding the 
flowering of canes cannot, however, be concluded without mention Being 
made of the fact that within the past few^months a start has been made 
in growing cane in India from seed. Following up apparently the interest 
awakened by he Kew Bulletin in the subject of the improvement of cane 
by seminal selection, the Superintendent of the Saharanpur Botanic Gar¬ 
dens secured several sets of sugar-cane seeds. In the annual report just 
issued (1891) mention is made of the successful germination of some of these. 
One set (which failed to germinate) had been procured from Mr. T. H. 
Storey, Superintendent of the Sajjan Newas Gardens, Oodevpore. The 
second from Mr. C. Maries, Superintendent, the State Gardens, Gwalior. 
Of the grasses which sprang up from the Gwalior sowing many seedlings 
have been identified as that of cane. A third supply was got from Perak 
though this failed to germinate. It would thus appear that a start 
has been made, but the Superintendent (Mr. Gollan) remarks that the 
chief difficulty is to get a sufficient supply of seed. The plant is rarely 
allowed to flower owing to the strong prejudices of the people against this. 

^‘ s r , e P ortec ^> f act » that in some part of the country if a single plant in 
a held flowers the whole produce has either to be given to the Brahmans 
or burned I hough this belief prevails, Mr. Gollan adds that his infor- 
ThnQ S, f ad no ^ he ^ rd of a that had been actually so disposed of 

GonlnWn d t ° Ub , e 1 Ver ex,Ste j’ as 10 the cane seeding in India, Mr. 
Gollan STeport must be accepted as setting that matter at rest All that 

remains now is to extend the experiment! cultivra ons un ^tter orms 
are found among the seedlings than we presently possess. 

, ,, . n< ; e( b therefore, be only repeated by way of conclusion that the prac¬ 
tical interest in the subject of the seeding of the cane lies in the possibility 
of producing improved sugar-yielding forms. It is admitted by all sugar¬ 
cane planters that continued propagation from cuttings grown, year after 
year, on the same soil, results in a serious degeneration. On this account 
planters at a distance periodically exchange seed-canes or special nurseries 
are resorted to for the purpose of producing seed-canes. This same fact 
is fully appreciated by the Native cultivators of India and the dangers of 
too continuous a cultivation of any particular form are quite understood 
I hus, for example, a Native cultivator wrote, in the Agri -Horticultural 
Society’s Journal, on the destruction of the Red Bombav canes of Ben¬ 
gal. This was due to the appearance of a worm in the cane after it 
had been grown in the same district without intermission for a certain 
number of years. Fresh stock, grown side by side, remained free from 

disease, It seems highly probable that the degeneration of the imported 
canes was largely due Ito the same cause, and that nurseries for inter- 
changnig stock from one province to another or from district to district 
would, therefore, eftect greater improvements in the Indian sugar industry 
ttian anything else that could for some time to conic be undertaken In 
such interchanges and nursery treatment the stock might no- only he 
kept up but improved, and should the idea of seminal selection be found 
iwnehcia!, this could, by nurseries in every province, be carried out or> a | ar< , e 
st ale. 1 be chances of improvement by selection, whether seminal or otbit¬ 
wise, depend entirely on the extent to which the experimental cultivations 
are prosecuted. They are, therefore, quite beyond the means of the 
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ordinary Native sugar-cane growers. Good forms, when discovered, could 
be perpetuated and distributed by cuttings. The possibility of improvement 
needs scarcely to be urged. The arguments.in favour of this can be illustrat¬ 
ed by almost any one of the numerous agricultural products of India, but 
unless continuously maintained in sugar-cane, the result would be the same 
as may be learned by the perusal of the review given in another volume of 
this work, of the late M r. Scott’s experiments with the opium plant. Certain 
forms, which that accurate observer fostered from seminal sports, were seen 
to possess well recognised properties both in the yield of the alkaloids and 
in the freedom from disease (Vo!, VI., 55). After a time the experiments 
conducted by Mr. Scott were abandoned, and it is highly probable the 
superior forms he tried to distribute over the opium districts have, by now, 
completely degenerated or have been entirely lost. The want of private 
enterprise in nursery produce and in the supply of, or demand for, superior 
seed is one of the greatest defects of India’s agricultural interests. 

HISTORY OF THE EFFORT TO ESTABLISH SUGAR-PLANT¬ 
ATIONS & FACTORIES IN INDIA. 

A perusal of the extensive literature preserved in the Proceedings of 
the Honourable the East India Company can sqarce escape the conviction 
that, little more than a century ago, Bengal was regarded in England as the 
peculiar property of the great Company of merchants who laid the founda- % 
tion of the present British Indian Empire. In its relation to Great Britain 
Bengal was practically classed as a foreign country. It was accordingly de¬ 
barred from many of the special privileges and protections granted to the 
British colonies of America and the West India Islands. With no branch 
of Bengal trade is this fact more powerfully exemplified than in that of 
sugar. Prior to 1789 Great Britain had for some time received its sugar 
exclusively from the West Indies. From the year 1698 to 1729 the supply 
came almost entirely from the British colonies. The imports progressively 
increased from a valuation of £629,533 to £1,515,421. About the close of 
the period specified, France, becoming jealous of the British success, made 
strenuous efforts, however, to organise sugar plantations in St. Domingo. 
Accordingly, from 1726 to 1742 theSugarproauctionofthatislandexpand- 
ed from 400,000 cwt. to 848,000 cwt. In 1742 England was at war with 
Spain—a fact which may have favoured the ‘French and-other foreign 
sugar-planters. A more direct fostering influence doubtless existed, how¬ 
ever, in the law passed by France which allowed her colonies to send 
sugar direct to foreign purchasers. The corresponding Maw did not 
come into force with'the British colonies for some twelve years later, so 
that consignments for America and the Continent of Europe had to sus¬ 
tain the delay and bear the extra charge of being re-exported from 
England. The evident advantage thus enjoyed by French traders told 
much in their favour, while to evade the British law many reprehensible v 
practices crept into existence. To India the restrictions imposed by 
Britain in this instance proved advantageous however, for American ana 
other foreign ships gradually came to her ports and carried away sugar, . 
indigo, and other goods. In an official report under date 1791, for example, 
we learn that “ the export trade to America and Flanders is rising very fast 
in sugar.” Thus Indian sugar had found its way to Europe and America 
before it was appreciably made available to the English people. 

By 1742 the demand for sugar in Europe had, in fact, been firmly 
established. It had very nearly become a necessity of life and its production 
could not be repressed by fiscal prescriptions. The observation was 
accordingly made that, relatively to the French supply, the sugar obtained 
by Great Britain from her colonies had declined. England was, in fact. 
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more dependent on the French than on the British colonies for her sugar. 
This state of affairs will be apparent by the following returns : — 
Production of sugar in the French Colonies for 1742 — Cwt. 

In Martinico, Guaduloupe, etc.622,500 

In Aispaniola (St. Domingo) ...... 848,000 


Sugar produced in the British West Indian 

. . 


Total 
Colonies for 


1,470,500 

791,400 


SUGAH 

planta¬ 

tions. 


European and American Sugar supply for the year 1742 . 2,261,900 cwt. 

By a similar comparison in the trade for the period here dealt with, it 
has been shown that the French colonies had increased their production 
from 30,000 to 120,000 hogsheads, while the British colonies had been 
able to advance their outturn from 45 to only 75,000 hogsheads. It seems 
likely that this state of affairs would probably have continued but for the 
calamity which overtook the French colonists in the mutiny of St. 
Domingo. The French sugar planters were not only ruined but 'a sugar 
famine took place which very greatly raised the retail price of the commo¬ 
dity. An outcry arose not only against the protective measures that 
favoured the colonies and debarred India from participating in the British 
supply, but against the slave labour of the colonial plantations. While 
matters were in Fngland thus maturing in a direction likely to prove 
favourable to India, a similar movement had for some years taken place 
in India itself. It was seen by the merchants in Bengal that the colonial 
prosperity had destroyed the export trade that formerly took place from 
India, as also the re-export Chinese transactions, and that the internal 
restrictions imposed by the Indian Administration were rapidlv depriving 
Bengal of the market it had long enjoyed in the supply of sugar to thl 
Malabar coast. It was pointed out that Bengal production had been so 
depressed that that province had actually begun to look to the North- 
West Provinces and even to China and Batavia for the sugar required by 
its own people. 1 he memorial (which was submitted to the Government 
of Bengal in Junei 1776) urged that the Malabar trade was the more 
desirable, since it afforded an exchange between Bengal sugar and Bombay 
cotton. As matters were transpiring, the memorialists maintained the 
Dutch were drawing from India a large amount of specie, since they no 
more brought their sugar to the shores of India and sold it in exchange 
tor Indian good9,but, trusting to India’s necessities in the matter of suear 
were able to compel Indian ships to go to Batavia for the sugar. We 
accordingly read •“ that the vending or procuring a cargo of sugar was 
even considered as a sort of favour conferred by the officers of the Dutch 
government on the Bombay merchant.” But in these transactions the 
Dutch absolutely refused to take merchandise in return, and thus India 

was deprived of ten lakhs of rupees annually and had her own internal 
commerce disarranged. The memorial above alluded to, received the 
most careful and im nediate consideration of the Honourable Comnmv -nd 
v - accordingly learn that soon after the Indian restrictions colS nl 
were greatly mitigated and in time entirely removed. Matters K.rf 
were accordingly greatly improved the more so, since through thL -V,f g 
that were taking place in European 1 Am,-rim tlie changes 

foreign ships to*cSme to the sE of tnd a n ItToU 
of this shipping traffic was apparently deplored however f or in ft p° SS 
ceed.ngs of the Honourable Company there occurs the regret that « no*h 
sugar was being earned to Europe and America on foreign shToL” I 
English merchants in India (private and Company’s) were* unableV, I 
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participate in this new foreign trade owing to the heavy duty charged on the 
sugar by England, and the fact that they were compelled, if they traded 
in it at all, to convey it to England, in the first instance, before they could 
consign it to countries where the import dues were more favourable. But 
this state of affairs had better be exhibited by the historic records of actual 
transactions. In April 1789 the East India Company directed its agents 
in India to forward to England a consignment of Bengal sugar. This was 
complied with, and in May 1791 the first sample of the East India Com¬ 
pany’s investments in Indian sugar was submitted for report to Messrs. 
Travers & Bracebridge. It was found, that although it differed in some 
respects from West Indian sugar, it could be dealt with by the English 
refiners and that the quality was satisfactory. The next consignment 
arrived by the ship Hciughton but was sold subject to the same duty and 
drawbacks as in the case of West Indian sugar. The English Custom 
authorities, however, declined to recognize these conditions, and on 
delivery being desired it was charged £37-16^3^. per cent, (or say 
Ss. a cwt. more than the duty on West Indian Sugar) on the gross sale 
price—the West Indian sugar being charged at the rate of only 15s. per 
cwt. This led to a protracted controversy and the exhibition of the 
strongest opinions both for and against the new Indian trade. In 1792 
the Court of Directors of the Honourable the East India Company placed 
before the Lord Commissioners of the Treasury a Resolution on the subject 
of the exorbitant duty claimed by the Custom authorities on Indian sugar. 

It was there set forth'that the Company having been called upon by the 

British public to endeavour to lower the price of sugar by oringing 
the Indian article into the market, had done so and were prepared to 
guarantee to meet the entire requirements of Great Britain in sugar, pro¬ 
vided India were placed on the same favourable terms as had been 
granted to the colonies. The Resolution, while disclaiming any intention 
of calling into question the desirability of the protective measures that had 
been enacted in favour of the colonies, pointed out that the greater distance 
of India and consequent heavier freight charges were considerations that 
would be seen to secure to the colonies a full participation in the trade. 
The application Was not granted though frequently repeated, and the 
heavy import duty continued to be charged on Indian sugar till 7830. 
The cargo of the Haught on appears to have been sold at a loss as will 
be seen from the following account : — 


Prime cost and invoice charges of 96 cwt. @ C. R 1,268 

Custom @ P er P ent \ on . saIe • , • ‘ 

Freight @ £26-16 .p&r tort and 20 per cent, kintiege. 

Charges merchandise, @ 5 per cent. • • • 


Sale @ £*4-12 per cwt, 


£ *- 
126 16 

165 5 

152 12 
21 17 


466 1o o 
437 o o 


The next consignment per the Princess Amelia realized • a profit, o 
/286, but in the item of cnarges the British import duty on 1,740 cwt. 

amounted to <502 and the freight to ^2,776. 

In spite of many discouragements and losses the possibility of ultimate 
success in the sugar trade was kept vigorously in view. The East India 
Company called for detailed information from its officers in India, tieiy 
aspect of the trade was carefully enquired into and the reports winch con 
tinued to appear not only regarding Bengal sugar, but that of the Nor - 
West Provinces, of Madras, and of Bombay afford a very trustworthy 
source of information, being quite as complete a statement of the methods 
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ot cultivation and manufacture as any that we possess of a more recent 
date. It would endanger too great a repetition of the facts dealt with in 
other chap.ers of this article to follow up the numerous issues that arise in 
the present connection. Suffice it to say that the Company, in its own in¬ 
terests, were wise in their resolution to avoid, as far as possible, direct 
ownership of plantations or the investment of much money in the machi- 
t^ r yJ3^ ce ^sary to test the practicability of sugar manufacturing in India, on 
tiic vV est Indian methods, until more favourable terms had been obtained 
for the admission of their sugar into England. The Company, accordingly, 
contented itself with purchasing sugar fr< m the Natives on the most ad¬ 
vantageous terms possible, and for a series of years, it continued to bring 
to England from 1,000 to 3,000 tons of the various kinds of Native made 
sugar. 1 hese purchases were recommended to their agents to be made 
mostly in the better qualities and to be used in place of saltpetre as 
balast on ships with light cargoes. 

It may thus, in all fairness, be said that the policy which the Govern¬ 
ment of England pursued, during the first half century of its colonial sugar 
tiade, withheld fiom India the possibility of its being to-day a great 
sugar-supplying country. The prohibitive British import duty was re¬ 
moved m 1836, and from that date the effort was once more put forth to 
estao. sh plantations and factories and to create a large foreign demand 
lor Indian sugar, but the opportunity had passed and will probably never 
again return to India. The failures of the nineteenth century were in fact, if 
anything, more complete than those of the eighteenth. But the discovery of 
beet-sugar gave an entirely new aspect to the trade and destroyed, in their 
iliW 1 ^? inerieS °f °dia which had very considerably prospered, even 

In ?«;. Portion and manufacture had failed. 

atrainst theruSl? nd ‘ a Corn P an y gave „ p all further effort to contend 
gainst their losses in sugar. They accordingly, in that year issued an 

tSsNS> 

igfo Tt will h. c! were fro T’ sa >'> 1 700 to 1320 and again from ,830 to 
V,;= “ w,1 ‘ be Sfier, ; n another section of this article that this verv idea 

has WI th, n the past few years, been once more urged as worthy of car^ 
ful consideration. That subject need, therefore, be no fur her dealt with 
bu ,t seems desirable to review very briefly s’ome of the early efforts 

sugar factories' 11 In^heV^ a? P rac ‘jP a , bilit y of large plantations and 
sugar tactories. In the Proceedings of the Honourable the East India 

Company for 1791 there occurs, what appears to be, the first mention of 

•tS fw n ." g p f missio r to S° 0U£ toIndia as a sugar-plantenWeire 
hae told that Lieutenant John Paterson of the Bengal establishment In.) 
(m 1787; shown that sugar could be grown in India with ffla v 
vantages and at a much less expense than in the West Indies P r °V 0 ' 
accordingly, granted permission to return to India and 10 take upland • ’ 
Behar which he cou d procure from th, . 10 to^c up land in 

standing that he did so at his oun risir The r " the d,St,nct u » d «- 
to. purchase all the sugar he might mkkeat agr ^ d 

arrival, we are led to believe that lie nreferrerl a C( rta n fixed rate. On 
permission to alter his location. We next fl ml F l:' lares \° Hehar and had 
ultimately secured land in Beerthoom The feet hat hfhad no, ? ^ 

having been made to enable him to procure ffomTndand ^e' mm?^ ^ 
he required. An assistant (Mr. W. FiUmaurice) wlfom he was permfS 
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to take to India left his service shortly after and applied for permission to 
take up land on the same terms as has been granted to Paterson We are 
then told that Paterson died on the 26th September 1794. and that direc¬ 
tions had been issued to recover the loan from his estate. 

In February 1793 Mr. William Fitzmaurice (a Jamaica planter) sub¬ 
mitted a long detailed memorandum on the advantages to India of the in¬ 
troduction of the West Indian methods of cultivating the cane and manu¬ 
facturing the sugar. It may be inferred from various entries that he 
started a plantation, for he is subsequently shown as having sold sugar to 
the Company. The writer has failed to discover where Fitzmaurice’s 
plantation was or what came of it. About the time of the submission of 
Lieutenant Paterson’s application, Mr. Robert Heaven was granted 
authority to proceed to Bengal as a sugar planter. In 1794, we are told 
Mr, James Hauson Keene, an experienced sugar manufacturer, was 
allowed to proceed to Bengal for the purpose of starting a plantation and 
factory. In 1795, Lieutenant Charles Maddison obtained the authority 
of the Board of Directors (on quitting “ His Majesty’s Service”) to remain 
in India " and to engage in the culture and manufacture of sugar and indigo 
upon his entering into the covenants usually executed by persons of that 
description.” So, again, Mr. J. Walker was allowed “to proceed to India 
under free merchants indentures, with a view to introducing improvements 
in the cultivation and manufacture of sugar.” 

It is thus, perhaps, needless to enumerate more examples to show that 
a large influx of Europeans (mostly West Indian planters) took place to 
India, and that there were rocognised covenants as those usually granted 
to such persons . From all parts of the country we get glimpses of the 
existence of sugar planters. Thus Captain Andrew Pringle wrote from 
Lucknow (a country beyond the territories of the Company) that he was 
prepared to supply 1,000 tons of sugar on certain apparently favourable 
terms. A Mr. James Pauli, also of Lucknow, was ready to supply 60,000 
maunds, but the Company did not think it politic to purchase sugar from 
“ the Vizier’s country.” The sugars of various up-country districts are 
frequently alluded to. They were the regions apparently from which such 
private firms as Messrs. Cockerell & Co. drew their supplies. The 
sugars of { * Benares, Mhow, and Azimghar ” are very specially mentioned. 
That manufactured by Mr. Carden at Mirzapore was held in high esti¬ 
mation. Frequent reference is also made to the sugar of Burdwan, Cal¬ 
cutta, Nuddea, Jessor, Rungpore, etc., etc., and in such terms as to lead to 
the supposition that there were (about the close of the last century ) factories 
and refineries owned and worked by Europeans, if not sugar-cane plantations 
also all over Bengal. Sufficient may perhaps be accepted as shown, by 
fee above special cases, to justify the statement that little was thus want¬ 
ing in skill, capital, and enterprise to have made sugar-cane cultivation and 
sugar manufacture a success, had sucessbeen possible. And not in Bengal 
only, but in Madras and Bombay similar strenuous efforts were made. I hus, 
for example, we read of Madras by date 1799 that “being desirous of 
promoting the culture of sugar in such of our possessions as may be suited 
to the growth of the cane, with a view of affording to the European mar¬ 
ket a more ample supply of a commodity now become, in a manner, an im¬ 
portant necessity of life, we have permitted Mr. Edward Campbell to pro¬ 
ceed to India, for the purpoe of establishing sugar works in such of the 
districts under our Madras Government as he may conceive most favourable 
for such an undertaking.” We learn subsequently that that gentleman 
settled in Trichinopoly and held a lease for ten years on a rental of & 2 ,o 62 
per annum. Shortly after, however, he converted his sugar plantation into 
an indigo factory. The Collector of Vizagapatam, by date 21st April 
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797i wrote that “although the trials which had been formerly made had 
j a ' 1 ' Vel " expectation if undertaken by Native management, the 

n , b 5 at » en< Jf d v 'e r y different success, if established under 

SE"’c., ,^ e was tb ? re dealing with the proposals for Euro- 
p P“ / s - Shortly after this the Boardrecominended“thatencour- 
d .u glVC , n t0 ,‘ nd ' v .iduals who might wish to engage in the 
no nrevinn- h'T hemselves. Mr. Robert Campbell (of whom we have 

lector Of the d ?t t °- y ? secms ‘° have antici P ated this authority, for the Col¬ 
lector of the district proceeds to argue that he must have made exeat pro¬ 
gress since, while by the Native methods 5 maunds of iaggerv costing R5 
were necessary to make 1 maund of sugar, Mr. Ca^feli was abi to 

Mr Camden''- f * m i“ nd ‘ lt is > however, explained that 

sup'nK- tn’Jh r P ° Sed - Ce I 3 '" c ° nd,t, £ ns that rendered his proposals of 
ed PP Wlr ‘ nad 'i 1Sab c - ? ne of these may be hire mention- 

cfne sho.da h pb req n ,r J ed th £ the inhabitants, cultivators of the 
tL;/ ® ° U ', d be , compelled to sell to him, exclusively, the produce of 

Dcnorrof e Iiv g v ,den . S > an auf others . lhey mi S ht in future cultivate fora 
will h» r»r ti y , e j rS ’ The want of a guarantee of continuous supply, it 
InHii ^ 0,I f Cted ' ca V sed the ruin °f the indigo industry of many parts of 
erro r hie o * seem ? but natural that if the owner of a factory does not 
nlndco °^ n cane he requires some sort of security that the capital he ex- 
j? i n * a . a . ctor y. ma y not be thrown away through the subsequently dis- 
ne^hbour n s 'Tn C sL' n u ereStS ’ ° r “ . may be the perverse inclinations of his 
intended £ direrX , ceasin S to grow cane. The owner of a mill 

hie . .-Till-.- nrn. T Ure from the cane must either grow 

pulate , for UPP certain t perce n fa^ e o? r ra rietar ? ' r ' gb,; that e P abIes b ™ to sti- 
was, therefore auite^U fullv SLr* S ane cultlvat, °n. This great difficulty 
day. Indeed’ it seem* that thicH-ffi & , c f cn * ur >’ as is at the present 

modern mills to mpnufartnr^ errot- ,. 10n *? In dia of the most improved 
But Mr. Campbell (or rather fhfT fr ? m ,f he locally-produced cane, 
planters whofigmri in the ^ n0t tbe °" ly 

Madras about the close of the asInturvMr^w" j'=" ts „ conductcd in 
distinctly more prominent nhn. y ‘ Mr. W. d. Colley occupies a 

tr.de, h eem ph,.ia y 7^rS™T„"“ m Th f h ri; » f '!>« «■«» 
SPAStrr*!."** » • .««e 
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Mr. Colley asked was “a prefereneffor his^nfm P ^ A1! 

approved.” In 1815 it is stated that Mr OollTJ"’ sho V ld '‘s quality be 
of sugar, so that his factory, which cost him Rxfn „ anufa< ? ured 3 °o tons 
arge. The Company soon withdrew ' Tr ^ ave bee " fairly 

further heard of Mr. Colley or his factorv A . 1 , e r° r nothin fT is 
Planters ,s specially mentioned, because of lm .on, 1 '!. ° f , the ftladras 
distillate,n of rum, Mr. Parkinson. That knowled ge in the 

in the service of Government and in charpe of „ g ^ nt l e ?? a P was originally 
sugar factories and distilleries. He left the se>wir > °1 t jT" ex P ei 'mcntal 
planter. CIt lne ser vice and became a sugar 

pls b *h d “™s«. 
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exemplify the widespread interest which was taken in the subject, and the 

amount of enterprise and capital which expended on the futde effort 

to establish sugar-cane planting as an European industry. Captain 
Robert Crauford of His Majesty s 75th Regiment applied for, and ob 
taincd.a concession of land on the Malabar coast It was granted on a 
long lease, the chief condition being the improvement of the cultivation of 
sugar. In a communication of 1792 there occurs the following remark 
addressed to the Board of Directors: “ We have great satisfaction to ac¬ 
quaint you that Messrs. Helenus Scott, Robert Stewart, & John Tw.ss 
have undertaken to introduce the cultivation of sugar and indigo on the 
Island of Salsette, with very sanguine expectations of s ““ ess > and « ^.eg 
leave to assure you, that we shall give proper encouragement to a scheme 
which is so likely to prove beneficial to your interests. In a further 
communication ( 1795 ) we learn of permission being granted 
mill beine’ sent out to Dr. Scott. Next, in 1801, ot his having sud 
milted fmfr hogsheads of his Poway Distillery arrack 0 “ d,t “ 0 '^ 
cavado sugar from Poway, and a specimen of Bandap c °“ on ra !? e „ s f ™ 0 „ 
foi7erat seed In a still later communication we find a discussion 
between Dr. Scott and the Bombay authorities on the admiM'an of sugar 
(the produce of the Poway estate) as dead weight on ‘^ Honourable 
Company’s ships. The reader will find in the chapter below on the sugy.r 
manufactures of Bombay (Thana District), p. 308-9, P“g=" 2 j” r ? g w h ic f 
two subsequent efforts to establish sugar-planting ma de large ad- 

Government not only gave lands on nominal re , < 

vances of money to assist in the purchase o ^rL^here w^e, “the 
observed that in Bombay, as in Bengal a . nd Madras, there W a 
beginning of the present century large plantations and fact0 "' es °"™ 
and worked by Europeans. In another part of this work the reader win 
find numerous incidental allusions to plantations a " d fa <**>« faring 
back to the closing years of the last century) found in " Bu ’ 

in the North-West Provinces, and even m the I an J db ; ; ) 3 t ted int o 
few years after their establishment these were all e ;‘ be ‘ t “"'' gnative- 
Indigo factories, or they survived as sugar lenrteriesfo.p indicated 

made sugar, or they ceased to exist entirely, their p aceis ^ a jiusion to 

at the present dayby unsightly ruins. The followingbnd ( allusmn to 
this subject occurs in the Famine Commissionere^R^P rt. " ote f he 

were made in the early days of the Eas Very^ large advances 

industry of sugar manufacture in iJ" ; n charge of districts in the 

were given for sugar growing, and the factors inj ^ g. ^ ^ g}r H M . 
nei ghbourhood of Benares introduced su £ . t j ie crude sugar- 

Elliot mentions) were found to be much less c , D f t i iese early enter- 

mill of the country. As in the case of cotton, ru ; ns 0 { su gar-mills 

prises have almost disappeared, but the stil 2 , Xhe chief 

testify to many a complete failure and many a broken fortune. 
mistake appears to have been the concentration °L Soration of 

central establishments which led to the dl f‘ en ° ra ‘ . : t ; s now we ll 
cane juice during the carriage of canes to the fac y, * as poss ible 
known that juice ought to be expressed and boiled . - P 

after canes are cut.” , • , f rPnfiw ed 

It has, however, been stated above that a second period of renewed 

activity occurred, when the same high expectations were • (ie 

a corresponding waste of capital and enterprise took p • romnete 
said to have extended from 1830 to i860 The. fadure oflndia to wmpete 
in the foreign markets has spasmodically beta aitritau , ^ 

want of capital in planting enterprise. Unfortunately, howev -^P*' 
experience disproves that theory. 1 he reader, who 1 y 
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interested in the subject to peruse the numerous passages given below will 
have sufficient proof that the second great period in the history of the 
effort to establish European sugar-plantations and factories in India was 
neither less intelligently nor less earnestly prosecuted than the first There 
is, in fact in connection, with the records of this period a greater uni¬ 
formity in the verdict of failure to compete with the Native in the cultiva¬ 
tion of the cane than occurs regarding the experiments of the eighteenth cen¬ 
tury. From one corner of India to the other the piteous story is recorded 
of plan ers (many of them with extensive West Indian experience! having 
spent all they possessed in the vam effort to establish sugar-cane nlanta 
tions. Started on grants of land, in some cases given rent free for long" 
periods-, and the buildings necessary having been even sometimes con- 
structed on loans of money made by Government, they have passed through 
a protracted struggle for existence. The end has almost uniformly been 
that the eslates have become waste lands, or have been converted into 
indigo plantations, or become the cause of fruitless litigation. The ruined 
factories and refineries that can be pointed to in almost every district of 
India do not, however, prove that success is impossible. They should 
naturally enter, however, into the serious consideration of persons who mav 
contemplate repeating experiments which have proved gigantic failures 
i^ ln £ a ea r st a century of earnest endeavours. But while planting and 
i--uroDean S n i"n a i C nH- e pr0Ved ver >' nearl y hopeless undertakings for 
the'criu^e'bJativesno-m-^Tu^r 31 ^ success has attcndcd effort to refine 
have been able to l/rgel‘y smohfthe Ind" 6 ^ {b t h Nadveand European), 
and they even created LdTut dian market with a superior sugar, 
But they were tZn doomed to^ have to ^ a modern export trade, 

root sugar they were confronted with ! o a seno , us reversion. In beet- 

they had hitherto contended against in th greater disturbing element than 
rvhich their industry had passed' The h<5 numerous vicissitudes through 
that had not enjoyed a S , Ugar manufactories and refineries 
rapidly reduced to the verge of ruin Thl Production of rum were 
thinking thnt they have not even no ^ v WOuld secm t0 he reason in 
perfect fairness, k may be 2 d that thTp ^ lheir ,owest ’^vel. Indeed, in 
India, nay not of India only but of Mo Eura Pf an can e-sugar industry of 

Native cKrfof f th 2“* h . U seem., the 

sugar) have increased in an ?., manufacturers of gur (=> coarse 

have been ruined is true no/ .’."i* 11 e the Native and European refiners 
India and of cane-sugar as Well 1 and palm-sugar only, but of all 
duuhterii,/ rrra.ii su ff ar as well. The consumption of sugar has un- 
sup-ar ipL^ V ^ ,nc reased, but the'enhancement in the imports of foreign 
S but a , smaiI sh ^ e in this modern feature ST 

by the people of India T \ Iessenm f the consumption of the crude sugar 
sup-ir °\ Ind,a \ but are rather taking the place of the refined 

the n -pqo ^ as ^. rmerl y manufactured in this country. But leaving for 
be well ,U su ^ ec *°jj the decline of the Indian refiners trade it may- 
taken since ilL!! 6 fu ly ex ^ m P lif y the important steps which have been 
Euronean nla t ° im P™ ve Native sugar-cane cultivation and to establish 
j• F °. r the first 20 or 3 ° years of the Agri.-Horti- 
me me °° i. y lv 13 ’ ds transactions and Journals were not only the 
a! on l 1 3 . ang public the then stirring events in the Indian agricultur- 
elTnrtc ^[ )n y ilercia ^ world, but the Society itself took a leading part in the 
the /> * * we £? being pm forth to improve the productive resources of 
br -ip l lt Soci . et > was founded in Calcutta in iSj", but local 

ies of it were rapidly formed in every important town. It gave 
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birth to a temporary activity, of a kind never since witnessed in India. 
Large sums were subscribed towards its funds both by Government 
and the public. Its first publications consisted of eight volumes of Trans¬ 
actions which appeared from 1836 to 1841. These literally teem with 
papers describing the sugar-cane industry of Bengal, and of the North- 
West Provinces, of Burma, etc. Articles appeared, for example, on the 
great extension of sugar-cane cultivation of Azimghur : sugar-cane in 
Benares: immense improvements on the ordinary sugar-cane o! Bengal by 
cultivation in Chittagong: the value of Amherst as a sugar-producing 
country : the forms of cane grown in the Malay Peninsula : the formation 
of the Uhoba sugar-works and on the introduction of the superior Ota- 
heite and Mauritius canes, etc., etc. In 1837 the gold medal of the Society 
was awarded for “ Zealous exertions in bringing the Mauritius sugar-cane 
to this country, and ultimately successfully establishing the permanent cul¬ 
tivation of that cane on the banks of the Nerbudda.” Premiums were 
awarded for the best sugar and for sugar made of the imported canes. 
In Volume II., of the Transactions we read, for example, of the allotment 
of money awards amounting to R6,750 for the year 1836-37. 

From 1836 to 1841 vas a period of great energy with the Society, when 
su^ar-cane may be said to have been the subject that occupied its atten¬ 
tion before all others. The first volume of the Society’s new publication— 
the journal—which came out in monthly numbers, was completed m 1842. 
It opens with instructive original papers on the improvement of Indian 
cotton by the introduction of American seed; the utilization of hemp; 
the mode of improving East Indian sugar; and the. method of reeling 
silk followed in Bengal. Of these subjects it may be said thatsugar at first 
occupied a far larger share of the attention of the Society than any of the 
others. Interest in flax was first dropped, then in silk, next in sugar, and 
cotton survived until its place was assumed by indigo, then by tea, by jute 
and last of all by wheat. One of the most fruitful actions taken by the 
S idetv contributed greatly towards bringing about the equalization of the 
import duty charged in England on Indian and West I tidies sugar. 
Papers, of course, continued to appear on all the above-ment • uned subjects 
and have done so down to the present day, but it may be ^aid the great¬ 
est degree of interest was taken in sugar between the years 1830 ana 
i860. After that date sugar practically disappeared from the Society s con¬ 
sideration, and the efforts to improve the stock of Indian cane had, if any¬ 
th an even shorter portion of public favour. One of the earliest de¬ 
tailed papers on the subject of sugar and,^estfndisn Planter" 
interest, the best that appeared, was one by a West Indian riianw 

entitled “ The present imperfect mode of manufactun g , 
sZTrandits attendant evils.’’ The following passage from that tele 
S be read ,itb latere... eince 1. mark. « fed «. 


c:fn»T denominated rfour , also rfie dimcuity or gctt.nL, s ^ « 

the purpose of bl inding in some districts. If this could be made P r ®^ a ( 
have nodoubt it could) the sugar cultivation here would eventually be the most luc 
ve in which moderate capital could he invested, and the example of the West Indies 
s st [ring us tli the face as a convincing proof • there, on a wefl-managed estate the 
ruui no vs all. or very nearly all, the expenses, the sugar going into the pocket • 
n ! rietor as nt't profit !!! This is a fact, not come to my knowledge by hearsay, but 
From eleven year# experience and ocular demonstration. And could ihe toMgw o 

made pntrl the outlay. 
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I flatter myself there is no need of further argument to convince us here that the 
present system is not an advantageous one, or one conducive to the improvement of 
*7 *k i 11 ? or to the permanent benefit of the proprietor. Why then do 

jf C * ast In , planters avail themselves of these facts ? Surely, it cannot proceed 

°* the . circun ^. stan cc, as there must be many here conversant with West 
India agriculture and its profitable returns. 

^nc,l! A lk th reSpect ^ t he /S finin P .P rocess practised here I do not think it will fully 

f | C P 5 V°X e mtenc J C£ h a * ls a well known fact that India never can compete 
with Un-land in the art of refining; consequently, the article to be encouraged here, is 
the rich, clear, strong-grained, amber coloured Muscovado sugar, manufactured so as 
to be able to stand any sea voyage, and which, on reaching the market weigh well. 
ouch being the West India sugar, the inferior qualities alone being reserved for the 
purpose of refining. 

! cann °t resist making a few observations relative to the useless and ruinous 
practice observed here by sugar planters in involving both themselves and property by 
an enormous outlay in the purchase of expensive machinery, and that belore one 
pound of sugar-cane be made as a return. A fifteen horse-power steam mill for cane- 
crusning I look upon as only necessary at the onset coupled with well hung and 
last boiling coppers; with these, 1 say, a crop of Sooor 1,000 finds, of first quality 
sugar could be manufactured with every facility in the regular boiling season. I even 
rj-. 1 ]" * Vf , Coding in vacuo a judicious system as connected with ultimate profit, 

, article produced therefrom is divested of most of its sweets and gravity— and the 
• ncr should bear in mind that weight is the great thing to be looked to, this 

•ill k 3 "V good old system, and the splendid West India sugar which we 

become ° th SeCn and USedln England is the result. Such I wish the East India to 

expericn« P - r0 in SSi n n °i a pr ?5 tical planter is one demanding much care, attention, and 
tumd'p^rt^the'manufactnrinff COIT ! blne ® three distinct occupations, viz., theagricul- 

portance, the distilling pai t •^and^rh'’* y ’ t - he ,ast - ttlougtl not tl,e least ,n "?* 
sugar chiefly depends on th* Vo * 1 i sl, P enor or inferior quality of Muscovado 

great majorIty of the manage^of s,^^ 1 ^ of ‘J 1 ? Profession, 1 Cm certain the 

the crinc matuied under then own 1 . uidance” e fTy<i th,SC l- ?U / nt J y WOuld pre(er hav,ng 

-Awnssiritr rr?** S V ^ «*■»“ 

writer to continue his valuable contriW* ntS Cc ? lled “P on the anonymous 
Further suggestions etc ” from Accordingly there appeared 

fully extracted ;_ * * which the following may be here use- 

cane cultivation, are^oVfoU^ijino^Ti 0 ^ my COnvict,on that those engaged in 
country, and perhaps wben n l?f C0Ur ^ J! ecessar >’ to make it a great sugar 
mitted by adopting a £ w, 1 V 4 1 f GG y cr t,ie mistake they have com- 

to the present system observed ° w ^ lc I ^ e y are Ignorant. 1 allude now 

that a sugar estate nevor owa, ^® cane a ? nc 1 u l ture * I most confidently‘assert, 
applicable to indino* hi f fk suc ceed^conducted on the ryot system, a system very 
must be their* methocTo/^ anc V^ e ®^. er being different and distinct plants, so 
frequently been asked hJ As /. dun . n ff s!,ort residence in India, 1 have 

Indio-o next 5 * n ^ mteiested parties, could we not grow sugar this year and 

former it would „^ y i S '» r L n T‘^ ,y vas > ' Yes > V ou could > bat as regards the 

quentlv we mil-r ? attended with success.’ 1 shall prove this hereafter. Con e- 
too manv mve, h ? ve no r y°* s > ® u ch a cultivation being too extended, and affording 
great obic t \k and mea T s .£ or plunder. No! Concentration of cam: land is the 
estate must ^fl ) C '^ a i f eS u- ratum ’ which, once obtained, a judiciously managed 
small patch • ; klr * but the idea of planting cane in the same manner as indigo, in 
large extent nf l an d ft 1 ? the,e ’ °wncd by numerous different people, scattered .over a 
Patch the nmrh.JT ( SOITie places where cane was cut 14 to 20 miles) and each 

age to lh.‘ mill fk a < J 1 ^ ereat and soil, the irregularity and difficulty of carri- 
conseqv!. ntlv . aw I u - 1 an £ wilful sacrifice of money that must necessarily and 

quarrel., a mono- 111 * lc em ployment of superfluous labourers and carts, the* 

of both time c ail( ‘“ OWT J e, ' s and ryots render the entire measure a decided loss, 
sugar planter* ondVufJh . anc *tboiigh last, not the least, valuable consideration to a 
produce cannot ) u . • > IS e ^, lre ^ h>st sight of, is the ratoon cane, without which his 
richness and oth*r ty * . as P lant -liquor boils both red and soft, owing to iu 

and fourth ^ inquiring deep mixture with that of first, second, third 
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and fourth ratonne r? u ’ UCC P mixture witn tnat 01 nrsi, secu llu , uum 
that cune nnn/!f i ’ a| lures, and consequent embarrassment, will bring conviction 

^hoiougfi kno-Yl t ]k Ucr ’ V r a ? u P er ior sugar made from plant cane alone. A 

gn knowledge of the cultivation and manufacture thereof can be gained only 
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by three or four years’ hard work as overseer, added to a subsequent long experience 
asmanLer:be ^remembered, the duties of a planter in charge of a sugar estate a e 
many and onerous, particularly in this country, where, in the onset, f 

be un-hill work owing to the prejudices of those with whom he has to deal. buch a 

man is averse to the word impossibility or such and s ^ a ^f ^^mustT 
olUhed He is reared in a school which teaches him that what is necessary must d 
^ one conse^ienriy his first business would be to entirely revolutionize the present 

branch - that <ra"nid, everything goes on smootfily and profitably. In a country such 

;-«• }'K |* ss 'S’pES safe 

sz. w ££z%t rtSMpg** i-a-sataSr 1 * — 

-a course singular m itself and aclo E fce ^ ,n " £ * out a profitable speculation, must 
“ As I before observed, a Sugar Lst^-te, , * t f u e m m can command 

be concentrated ; the works placed exactly in , . ^ labourj time, and 

its food from all parts equally ; the consequence is a gr - attainment of the land, 
money. Now we will suppose the first “‘revere to he derived 

overcome, I shall at once proceedopen o ^. tur / the expenses indispensably 
therefrom, and as nearly as I possibly <» , J manufacture of the produce on 

5^2 

lMe y n 5 °as 0 U ^ h i aC c^rectnesstf ^/calculation, relative to the estimate of the 

system, of manufacturing sugar from goor. , and entreat them to make 

I throw myself on the indulgence of my readers ana iries niadc , j 

~“«r- 


Rent of land on which cane sufficient to produce 75 ° 

tons of sugar might be cultivated • 

^i'EngiTeer, £150 ; Manager, £500 ; Overseer, £izo • 

Coais, soo tons, at £ 1-5 per ton . 

Labourers— ,, n. , nn . *, 0 for works, 

, K^’SwTseiT.N*- o.p..b«5P» 


£ s. d. 


400 

770 

625 


720 O o 


174 

1,620 


Total 


4,309 0 0 


Add to this interest on block— 

Revenue from above Cultivation, 
750 tons sugar- 20,454 maunds, selling to nett— 

Rio per maund, Ra, 04,54°. a * 2S< '* ,, a llon, 

70,000 gallons rum to nett in Calcutta, Re. I £ 

$<70,000 at 25. .•••*' 

Expenses as above 
Net revenue to pay interest on block 


20.454 o 

7,000 o 

27.454 0 
4 / 3 Q 9 0 

23,145 0 


o 

o 

o 

o 

o 
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Expenses of conducting a sugar factory on the East Indian system—Vacuum pan, 
Khaur will yield on an average 50 per cent, of boiled sugar; Vacuum principle . 

£ s. d. 

To produce 750 tons sugar, we should require 40,909 
maunds Khaur, which at R4 per maund, 1*1,63,636 

at 25. per rupee.. 

Boat hire to factory, say, at R3 per 100 maunds, 1*1,227 

at 25. per rupee.. 

Salaries— 

Manager, £500; 2 Agents to buy goor (R150 per 

month each), £360. 

Boiler, £300, coals, 1,000 tons, say, at £1-5 per ton, 

£1,250 .. 

25 labourers for 6 months at R3 per month, R45,o25, for 
6 months at R6, R900; 10 Jobbers for 6 months, at R6 
per month, R360 ; total R 1 ,710 at 25. the rupee 
European Cooper, £150; 4 Native Coopers, 12 months 

R1 per month, R240 at 25. £24 «, • „ . 174 o o 

Tools, £20; incidental expenses, £1,000 „ . , 1,020 o o 


16,363 12 o 
122 14 o 

S60 o o 
1,550 o o 

171 o o 


Total 

To this must be added interest on block. 

Revenue from above Factory . 

750 tons, or 20,454 maunds of first quality vacuum sugar, 
would fetch in Calcutta (deducting river freight and 
Agents Commission) Ru per maund or R2,24,994 
at 2s. the rupee ....... 

'I he above would yield stuff to make 50,000 gallons 
rum, say, as above at 12 annas per gallon, 1*37,500 
at 25. the rupee . a . , , 


Expenses as above 

Nett to pay interest on block, etc. 


20,261 6 o 


22,-199 

8 

0 

3»7So 

0 

0 

26,249 

8 

0 

20,261 

6 

0 

5,988 

2 

0 
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rn . : VL . sl maian system nett revenue £23,145, on East Indian £5,988-2-0 : 
difference in favour of former, £17,156-18-0. 

* The present dangerous state of the sugar market deserves attention. It is a 
mattci that concerns us all more or less, should this country fail in its produce, and, 
as is generaLy feared, an alteration of the sugar duties by the admission of foreign 
sugar, the growth of Slave Colonies with the mother country, the consequences would 
be most disastrous to all those whose capital is at stake. It is now generally under¬ 
stood that goor and khaur will be very limjfed next year, owing to thcajmost total 
destruction of the cane in Bengal, caused by storms and inundations. The date 
trees are also seriously injured and in many places literally torn up by the roots. Now, 
as regards the cane, were the cultivation under the management of probcrlv experi¬ 
enced planters, the injury from inundation would be materially lessened by draining - 
etc., etc., etc. 

“ Another point that requires serious consideration is the inferior quality of the East 
1 rum, which, under the present system of manufacture, never can compete with 
that of the W st Indies owing to the want of the cane skimmings, without which, no 
machinery, experience, or care in the process, can produce a spirit eaual in nn le v 
to that of our Western Colonies.” 1 ' y 

It seems highly probable that the expectations entertained by the writer 
of the above forecast (as it may be called) of the future of the sugar in 
du f7 of J. ndia - stimulated very greatly the effort that hurst forth litre 
and there all over the country, in the establishment of sugai plantations 
with then accompanying sugar works and refineries. Thrt few if anv 
of these survive at the present day the reader will, from the remarks which 
fo low, hrwe ample opportunity of seeing. In the same volume of the 
Agri.-Horticultural Society’s publications numerous other papers appeared 
on sugar, but the second and third volumes of th6 Journal might be said 
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to have been mainly devoted to the publication of “ The Sugar Planter's 
Companion a work by Mr. L. Wray of Goruckpore (See Vol. II ., 41-51 ; 
64-83; 107-128 ; 149-160; 161-192 ; 209-218 ; 229-336 ; Vol. ///., 30-60 ; 
99-118 ; 153-186). ' 

Mr. Wray was himself a West Indian (Jamaxaj planter of ten years 
experience before coming to India, so that his opinions are entitled to the 
greatest respect. In the preface to his Sugar Planters 9 Companion he 
says: “I have hitherto found a.very strong prejudice to exist amongst 
Europeans in this country, against the West Indian mode of cultivation 
and manufacture of the cane. They seem to prefer the Native system, with 
al 1 its faults.” “ An entire change, however, of the East Indian method 
would be as unreasonable and difficult, as prejudicial and unsuitable. 
Mr. Wray, therefore, proposed in his admirable book certain adaptations or 
combinations of the two systems. His scheme of a plantation was very 
much similar to that detailed above from the writings of another West 
Indian planter settled in India. The estate, Mr. Wray says should be as 
concentrated as possible and preferably should not be much more than 
500 bighas in extent and have “ the works ” right in the centre. If larger 
estates be desired he suggested that each 500 bighas should have its own 
works and be so far independent. While admitting that there seemed 
some truth in the greater liability of the Otahcite, Bourbon, and Batavian 
canes to the attacks of white-ants than was the case with the native kinds, 
still, he thought, this was due to the greater prevalence of that pest in newly- 
opened out lands than in old cultivations. w I must, he says, have re¬ 
peated any signal failures before 1 can be brought to turn my back on such 
valuable canes as the Bourbon and Otaheite.” i he writer has been un¬ 
able to trace out fully the subsequent career of the energetic planter whose 
words have been briefly quoted. His name disappears from the list ot 
active members of the Agri.-Horticultural Society of India about u4b. 
He then apparently went to Penang and, in 1852, he seems to have been 
in Port Natal. In 1848 he re-published his work as a separate book under 
the name of “ The Practical Sugar Planter.” He would appear, however, 
to have left India and abandoned sugar-planting in this country alter an 
earnest effort of some five or six years. w . 

But while Mr. Wray’s experiences as an Indian sugar-cane planter 
were obtained in Behar, Mr. S. H. Robinson-aplanter, who also wrote in 
13.1 <3 a valuable manual on thesubject— The Bengal Sugar Planter--, a PP?? rs 
to have laboured in Lower Bengal. In his special chapter on the subject, Mr. 
Robinson reviews some of the efforts that, prior to his time, had been made 

in the hope of establishing sugar-planting as * stem he was 

India. While satisfied of ultimate success in his own peculmr systen. he was 
confident of being able to ascribe the cause of failure in o ther ^ Hut scarcely 
hada decade passed ere the writers who followed enumerated Rob mson 
also in the rapidly swelling list of energetic planters; who had P* 
spent their all in the vain endeavour to contend against - 
essentially inimical to their interests and expectations. But 1 in ay « 
that if any one could have succeeded Robinson would have, tor m > 
his remarks manifest, a deeper insight into the problems that nave . S,T > 
determined the failure of the undertaking than was given to the major y 
of his contemporaries. It may serve a useful purpose, there.oie, to u m 
a few passages from Robinson’s useful little work, since it is now un oi - 
nately not very accessibleIn 1829 Mr O. H. Blake proceeded to 
Bengal, with the sole purpose of developing this branch (the cultiva 1 
m tm.facu.rc of sugar; of the productive resources of India. ‘‘.This rater- 
prizing gentleman established the Dboba sugar works in the_i . 

district, the first in India, in which steam power was applied f • I P° 
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of extracting the juice from the cane. The plan of operations adopted by 
* 1 ‘ r ^. w ^ s to advance to the Native ryots or other land-holders in the vicinity 
of his factory, for the cultivation of sugar-cane, under a contract from 
them to deliver a certain return of cane in weight per bighd advanced for, 
it being in fact the same system, with slight modifications, adopted by the 
indigo planters for the cultivation of their plant by their ryots. But here, 
again, failure attended the experiment and after the first two years the cane 
cultivation was abandoned, the mills were closed, and the factory was con- 
verted into a refinery for bringing the Native sugars into the finest descrip- 
tions admissible in the home markets.” 

“ About this period (1830-32) another enterprising gentleman, Mr. T. 

F. Henley, also embarked in a somewhat similar experiment, on a minor 
scale, at Ban ipore, a locality bordering on the Sunderbunds, in the south¬ 
ern part of the district of the 24-Pargannahs. He cultivated the Native 
canes and manufactured sugar from them on the West India principle. 

The result, as usual, was failure The sugar produced was sold in the 
Calcutta market at R3 to 4 per bazar maund, and must have entailed 
considerable loss on the proprietors. The soil was pronounced to be not 
adapted for the growth of sugar-cane, and the works were soon after 
abandoned.” 

Attention appears to have been next directed to Eastern Bengal and 
i lr U1 * .j 12 ~est localities to attempt the development of a sugar in* 
dustry. The indigo planters, in many cases, took the matter up. Better 
qualities of cane were by them carefully cultivated in their vegetable 
gaidens. Highly manured and carefully watched, these experimental 
pos yielded, as might have been expected, highly encouraging results, 
o n S f^ S< vf rt ^^ sa Jf s Ro kinson, that a bighd of ground in Tirhut, 

InL <° a ° Ut i hree Baigaljfofcfr or an English acre, produced, on a 
stances 0 atS’f 26 dr - v su £ ar * an d under favourable circum- 

of 2 tonV fronVTi™ ^ ta ^ eite cane, as much as 60 maunds, being upwards 
estimated ^ s f me Efface ; and, of this, the cost of cultivation was 

I 5 * Accordingly, the value of indigo factories rose, lands 
f c f r Y secured m the supposed fruitful districts, and associations 
hranrV, IS n? r developing their resources in this new and inviting 
cultivation: capital was largely embarked and mills aticl 
c • 1 ' 7 . ^P^ed for carrying it out with skill and spirit. But the evil 
ck . U j W " ac * presided over all .former attempts of the same nature 
jl m fi Stl to , P re vail, a nd sadly disappointing, to all concerned, have 
, en results of these sanguine speculations. Four vears had not 
apsed since the promulgation of the flattering estimates of profit, when 
carr y |n g out the new enterprise confessed their disappoint- 
T.icnt, and failure. The history of the sugar works that were established in 
MMi Ut k C °i m ^j ,SeS < ? ne un, uterrupted' catalogue of losses and disasters: — 
o ] lo f d °wn ’ n midst of the crop. The white-ants dealt destruction I Con/, with 
dn.ii.rnfjf ^ cane * preying always the fine t varieties. In one year I -^ r - Clarke ' 
su,ao Ind'nnf- k' r en f irel y destroyed the crop ; in the next an inundation, . J . 

of the districts an^h k . n ^ wn before f° r many years, swept the lower parts ! - (in * 

But t o c r o'vn a U sLh Ur T d v, nt ° nce t,,e ^nes and the hopes of the planter, 
these years was General’ SU ? ar as arriv( : d in Calcutta for sale during 
shipments of it made to P* ? n ,n . or quality. From the results of some 
greatly on the vovacr* L, § ,an d it acquired the character of deteriorating ' 
refiners and were prone u^r Ii parcels were bought h Y ’ ,l0 Calcutta I 
of a corresponding deovil e b y mem to be weaker than Native sugars 1 

- Z ® e °1 refinement, The opinions now began to | 

t # Plantation of Dattspal^s un 1. 

ruined sugar factory, p. 277. acr European management. Seep. 375 : see also 
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circulate, that Tirhut especially was not adapted, from the nature of 4 its soil, 
for sugar-cane cultivation, owing to the abundance of nitrogenous and other 
salts in its composition, causing a weakness in the crystal of the sugar and 
a great tendency in it to deliquiesce, to which causes its inferiority of 
quality was in great measure attributed. Robinson, after detailing 
many other particulars of the failure of the Tirhut effort to establish a 
European sugar-planting enterprise, arrived at the conclusion that it was 
due to want of calculation. It was thought, he remarks, that if one bighd 
could be caused to yield so much sugar, 1,000 bighds would yield 1,000 
times that amount. Such miscalculations, or rather mistatements, of the 
prospects of the industry, doubtless, were made by adventurers ; but it is 
scarcely possible that practical planters could have been so blind as to 
believe that garden results could ever be obtained over a wide area. The 
evils and dangers detailed so graphically by Mr. Robinson had, doubtless, 
far more to do with the failure than he was prepared to admit at the time 
he penned his Bengal Sugar Planter ; subsequently, at all events, they 
have, from one end of India to the other, been accepted as the cause of 
the all hut universal failure that has hitherto attended the efforts of European 
sugar planters in India. 

The history of the Goruckpore sugar plantations does not differ mate¬ 
rially from those of Lower Bengal and Tirhut—complete failure. It was 
soon found that although by cultivating the introduced and highly valu¬ 
able canes on land as free as possible from white-ants, these canes were far 
more liable to diseases and to pests than were the forms that may, for 
the purpose of comparison with the foreign races, .be called the indigenous 
kinds. But even after these evils had been guarded against and, as far 
as possible, mitigated, there came over the imported canes a still greater 
calamity for, without any very marked prognostications, the whole of the 
introduced canes of one district suddenly died from disease* or exhaus¬ 
tion, and this gradually spread overall India, the calamity moving often 
by almost arbitral stages, and along definite routes until it enveloped the 
whole country. The reader would do well to peruse in this connection 
Mr. PayterV account of this calamity which will be found in connection 
with the Bogra district in the section above devoted to the forms of Ben¬ 
gal canc {p, 48—49). In most of the district reports of Bombay, it will also 
be found that the canes introduced from 1836to 1846 (or thereby) have either 
died out or got into such disfavour that they are now rarely, if ever, culti¬ 
vated. A cane much valued in Bengal and known as the red Bombay, 
became diseased in alike manner in 1857 and ultimately ceased to be 
cultivated although, at the present time, it is occasionally met with as a 
curiosity or garden crop. ( Conf . with p- 7&) . 

The publications of the Agri .-Horticultural Soc.ety (as lias been re- 
, 1 .mi _. , to enninin numpmus miners all. more 



gradually all interest seems to have died out and it is significant that not 
a single paper should have appeared on the subject of this decline of in¬ 
terest, or on the failure that had overtaken the endeavour to establish 
European plantations. Public interest may be said to have been next 
directed to the subject, through the various provincial Agricultural Depart¬ 
ments,—and this may be said to constitute the third or present awakening 
of interest in the sugar trade of India. The annual reports of some of the 
Agricultural Departments (especially of the Experimental Farms) deal 
with the effort made to introduce (or father re-introduce) superior qualities 

• Conf. with the brief chapter on the Diseases of the Sugar-cane, pp. 121-127. 
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of cane to those in the country, more especially the Sorghum sugar-canes 
No one seems, however, to have re-undertaken to establish regular sugar¬ 
cane plantations, and it may, therefore, be fittingly said that the declining 
struggle of the earlier efforts survived, and even now in some localities 
survives in the form of manufactories or refineries to prepare sugar of 
various qualities from th egttr or rather repurchased from Native growers. 
It has thus been fully recognized as the practical lesson of very nearly a 
century’s labours that in India sugar-growing is essentially a Native enter¬ 
prise. But as such it is an enterprise of no mean importance, and, accord¬ 
ingly, much valuable information has been collected into the official pub¬ 
lications which have within the past ten or fifteen years been issued by the 
Supreme and Provincial Governments. For the purpose of carrying the 
historic record of sugar-cane cultivation and the production of sugar down 
to the present date, it seems only necessary to start with the note on Sugar- 
plants and Sugar issued in 1887 by the Revenue and Agricultural Depart¬ 
ment of the Government of India. That report was drawn up by Mr. F. 
M. W. Schofield from the records (in many cases very incomplete) that 
then existed in the Revenue and Agricultural Department. It was issued 
by the Government of India to all Local Governments and Administra¬ 
tions with the invitation that it might be made the basis of a more thorough 
investigation than had previously taken place. The imperfections and 
defects of the report were corrected, and, at the same time, valuable new 
information was communicated. The correspondence that ensued has 
afforded the writer of the present article many ot the recent statistical and 
other facts that will be found dispersed through the succeeding pages. 
One point only need be here specially dealt with. Copies of the above men¬ 
tioned official correspondence found their way to Europe, and, apparently, 
as the outcome of the new interest in the sugar trade of India, 
Messrs, d. Travers & Sons addressed (May 8th, 1880) Her Majesty’s 
Secretary of Mate for India on the subject of the backward state of the 
Indian sugar industry. The practical suggestion offered by Messrs, 
o. ravers & Sons may be said to amount to a proposal to re-endea- 
vour to establish sugar-cane plantations and manufactures on the most 
approved modern methods. . After the somewhat elaborate review given 
above, of past experiments in that direction, it is unnecessary for the 
writer to do more than give such passages from Messrs. J. Travers & 
Sons communication as may suffice to convey their meaning. Having 
done so, it would seem sufficient to give an abstract of the opinions since 
obtained from the numerous private and official persons who have been 
consulted 

Messrs. J. Travers & Sons say 

1 lie average production of India i$,given as a ton of sugar per acre, and the pro- 
charar'tc '' P^ ,on °f the three modern mills in Madras) is of the most wretched 

‘‘ * n *1® Wcst (which are also backward) sugar-growers obtain two tons of 

crv^talLcd t?^Tr r ^ 0U u eth f lndian average, and, with modern machinery, properly 
without carriage) of g be t( ^ adedlr ect from the cane juice at a cost on the spot (that is 

lead'nn to The cloliV nf°"c P ' of suc * 1 direct cane-sugar from Mauritius which is 
iwt from the sugar-cane wT 65 in if - ** we those refineries work, 

“In all the stat^V« 1 fr0 ^ coarse native sugar. „ , 

but this is altogether Mauritius and similar sugars are described as refined* 

is remelted, and the nrmi,f^ ln §* are no refineries in Mauritius, where sugar 

modern processes. 1 uce of the island is simply raw sugar properly made by 

improved cultivation^ ou £ht to make, and the Empire, with sufficiently 

Refining is a secondary proceed mi ? ht readily supply the world sugar, 

and beet manufacture I, to altogether die out, by slow degrees, as .me 
ncs more perfect. The tlisappeaiance of renntng in 
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Bengal, though hard upon individuals, is really a sign that there is progress elsewhere, 
and ^ r r°i5 ress w ] nch n ° countr y is bettcr adapted than Bengal to share in. 

. ‘that modern sugar can be well made in India is shown by Messrs. Min chin 
atAska, Madras, and it is simply absurd that India should have first to export the 
labour to Mauritius, and then to re-import sugar from that distant island, which could 
be as well made, and certainly, more cheaply at home. India is generally regarded 
Lhc sugar-cane, and with its teeming population, its climate, and (in 
some datricto) its plentiful water and coal supply.it should be a large exporter 
of hne sugar instead of an importer. 1 

fi Hhl7^ c rr rfaCtUr f° f mod * n l w > as »t is called, vacuum pan) sugar to bepro- 
- b 1° na la . r ? esc . ale > because it involves costly machinery and chemical 
fhird“Trtfi S fP C I V1 S - 10 f I1 L J m P ossl bl e for ryots, who, probably, do not extract one- 
til^ 3 ?l g l k ° xtracted from their crops, and make that third in a 

,5?t looks more like manure than sugar, and which appears to fetch in many 

trwl^r b-?. per cwt. on the spot, whereas Mauritius sugar in India 

must net double that to pay the grower. 

f i“ X a *|J u ~ P an sugar-making is, probably, only possible on a large secale in India 
through the Central factory system, where the saw canes arc brought by the mill from 
BengaT Ver8, A SyStCm s,m, * ar to tbis already prevail in indigo and silk mills in 

m? ol . kno Y' whether the Government of India would be able to start a few 
model factories in suitable districts, or whether they must confine their attempts to 
th7 ^rn?P r man " facture to the collection of information and figures like those in 

tion for ed US * n r a ? y C f SC ’ - the offorts of the Government in this direc¬ 

tion tor some years past cannot fail to be of great value.” 

. The numerous replies received by the Government of India, on circulat¬ 
ing Messrs. J. Travers & Sons’ letter, contain much of value that will be 
found incorporated in the provincial chapters below. It seems, therefore, 
only necessary to give in this place the substance of the Despatch sent to 
Her Majesty’s Secretary of State by the Government of India (dated 
December 24th, 1889), together with one or two practical observations which 
have been furnished by Messrs. Thomson & Mylne, on the subject 01 
Messrs. Travers & Sons’ recommendation. The Government of India’s 
Despatch summarises the local reports and gives in concise language 
practically all that can be said against the idea of model factories in India. 
I he more important paragraphs of the Despatch were as follow :— 

“The improvement of sugai produclion and manufacture in this country has been 
the subject of attention both of the authorities and of capitalists since the beginning 
oi the century, and various attempts have been made to establish factories, none of 
which appear to have been attended with any permanent success, unless supplemented 
by the sale of rum and liquors. Sugar refining alone has not proved sufficiently 
profitable to maintain a factory. If this had been the case, thou appears to be no 
reason why the industry should not have been largely taken up by private capitalists. 

“Some of the main difficulties against which the industiy has to contend are 
believed to be these:— 

(a) The cultivation of sugar-cane is limited by the supply not only of water for 

irrigation but ah,o of manure. ,, , , ., ... . 

(b) As cultivation in India is confined to small farms or holdings, each cultivator, 
who i able to grow the crop at all, can only find manure enoug 1 foi a small aiea, 
generally less than half no acre, of sugar-cane The plots of sugar-cane are there¬ 
fore geatly scattered even in a canal-irrigated tract. 

(c) A cential factory has accordingly to bring in its supplies of cane in small 
quantitie s over varying distances, in many cases the distance being great. 

(ii) The carriage of < ranes over a long distance, even in a climate like that of the 
Mauritius, is defc o the juice for purposes pi sugar making; It is much more 

so in India, where the canes ripen at the season when the atmosphere is driest and 
suffer, therefore, the maximum of injury. 

( e ) The Mauritius system of growing large cancs at intervals is not adapted to the 
greater part of India where, in order to prevent the ingress of dry air into the fields, 
small cancs have to be grown in close contact. 

(/) The amount of cane which ran be grown, limited as it is by the supply Of 
water and manure, barely suffices for the wants of the Indian population. It seems 
to be at present as profitable (.0 produce coarse sugar for their use, as highly refined 


O. 


166 













WHlSTfiy 


Products of India . 



<§L 


io 5 


Plantations and Factories in India. ( G . Watt.) 


SACCHARUM: 
_Sugar. 


su^ar for ex Pprt. There is, therefore, no sufficient inducement to capital to embark 
\ on the more difficult and expensive system. 

sugar refining in India exists in the high differential 
rate which the conditions of our excise system require to be placed upon spirits made 
on the European method, as compared with that levied on spirits manufactured by the 
indigenous process. The sugar refiner in India is thus placed at a disadvantage in 
respect to the utilization of molasses in the form of spirits. 

“In view of the circumstances above noted we are unable to advocate any 
attempt being made at the cost of the State to establish model factories. We are in¬ 
clined to attach much confidence to the views and conclusions fo tned by Messrs. 

II homson & Mylne, who have paid, for many years, practical attention to the 
subject of sugar cultivation and manufacture by ryots , and were the first to introduce 
the portable sugar mills which have now spread over India. They advocate the 
gradual improvement of the ryots* method of manufacture rather than the introduction 
of more expensive and centralising systems. The Provincial Departments of Agricul¬ 
ture have, of recent years, directed attention to this question and may usefully be 
desired to continue to do so. J 

“We are also willing 1 to advocate the establishment of agricultural experiments- 
in those comparatively limited tracts of the country (such as Eastern Bengal, where 
there is a moist climate and a more or less abundant supply of manure) in which the 
V Mauritius methods of cultivation have primd facie some prospects of success, and we 
are prepared to advise our Local Governments and Administrations to give-every 
reasonable support to sugar factories and refineries which maybe established bv private 
enterprise. ” J 1 

In the communication (dated 23rd April 1891) alluded to above, 
l ^ es *r, s - Thomson & Mylne give, amongst many other weighty reasons, 
the following objections to the establishment in India of Central Factories 
for the manufacture of cane grown on the surrounding lands: — 

" Messrs. Travers wrote:—-The average production of India is given as a 
ton of sugar per acre and the produce (with exception of three modern mills in Mad nsl 

^ lndiGS ' Wh!ch - ^ baM 

the 

at U 1 n end« l0 "'’ ^ makin f any com P arisr ' n a"- 1 in considering what should bctiCd 
^ P«-acre ns well as improvement in qSy 

thcic nre seve, al points of essentia importance which need to be kept in view. 

not be ofanted n Fu* L- °*« th ? su S a .™JFOwn in India, is not, and can- 
‘ Planters^ under rni r? bloc , k . s ) or Plantations by either Native or European 
tlnl nf ane - conditions which would render it possible to deal with large quanti- 
tie of cane 01 juice at Central Factories and profitable for capitalists to invest in the 
expensive scientific appliances requisite for the‘modern processes 1 which Messrs. 

i avers ieferred to. Nearly the whole of the two and half or three million acres of 
sugai-cane planted in India is grown in small plots by native farmers who put in a 
pnti n ot cane in their holdings, of such size as suits them, in rotation with other crops. 
1 o ensure success plans for improving either cultivation or manufacture should hr 
arranged with reference to this important factor. 

Am ther material point is, that, in most districts, each farmer crushes his own cane 

in tne rield or vilutora and __. tin ~ * _i • . 



independent vfnr / i »crushing and lll0 p„ ls , -u lw „ ,tm.. arranges 

u “ cane ’ as a,so forNiisposinfi of 

India, is grown ami rnbulk 0 the sugar-cane, nowf(planted in 
orTh.u.actfer given to it is thnf U «V f , or / loc . al consumption, not for export, and the fon i 
of the people can ho iltp r p,ii w j 1 (unless and until the preferences and piejudii -'s 
W d hich nrndrtri r ? nders A most readily saleable in the local bazar. The. e 

locally, bfet the surplus is lerable quantity in excess of what is consumed 

or prodiice less than thev r ,rCf *° r ot i? er .districts which do nut grow sugar at all, i 
sugar than was sent out t\vcnt 1SU mC ’u* • ee * n 8’ that India nowexpoits to Europe less 
otl.e s, imagine tl\at less is fr, ( 1 ° r , r *y years ago. many men Hants, ivrinets, and 
truth of the matte, seems to be tf' ? nc ^ made * n India now than was formerly, but tbt | 
time previously, and ihat if- a niuch larger quantity is now produced than o': an) I 
C can »iowibe sold in the local bazars at such rates fo. 1 
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consumption in 1 ndia, that it would’ntpay merchants to buy for export.* The increase 
in consumption arises from the improved circumstances of the people, and, notwith¬ 
standing that much more is produced, a considerable quantity is now imported from 
Mauritius and other places. One explanation of the increased consumption is, that a 
great deal more is taken by the millions who grow the cotton, jute, wheat, oil seeds, 
and other products for which outlets have been created by railways and steamers, 
and for which such large sums have been received by the cultivators, also the improved 
means of the large numbers who, during the last thirty years, have found employment 
in the jute mills and presses, cotton mills and presses, tea gardens, iron works, collieries, 
railways (construction, maintenance, and working), and other industries which have 
been established. These have been making much higher wages than the same classes 
could do previously. In Britain, America, and some other countries, when work is 
abundant and wages good, the masses consume more largely beef, mutton, tea, and 
such articles, as well as sugar, but in India it is extra sugar in various forms both for 
daily use by the family and at marriages, festivals, etc., which i chiefly used. 

“ Another point of importance is that the fine white crystallized sugar, with large 
crystal:, so much appreciated in Europe is not at all in favour with, and is, in fact, 
avoided by the masses of India if they see any* reason to suspect that bone, charcoal, 
blood, or any such articles (impure to them) have been used in making it. So strong 
is this feeling and objection, that dealers frequently find it pays to smash up the large 
crystals to a fine powder which they then sell as native made * Benares chcenee. , 

“Another thing to be noted is that (apart from Cossiporc, Rosa, Aska, and one or 
two other places, in all of which exceptional conditions have existed), the 
profitable carrying on of Central Factories by purchasing a sufficient quantity of 
cane at reasonable rates from those who grow it in their small plots is not practicable. 
Thpre are several cogent reasons for this, one being that the rates such factories could 
pay for cane, which must be carted several miles, would be considerably less than the 
cultivators would realize by crushing it themselves and making gur or rdb on the spot; 
another is that in most of the cane-growing districts there are arrangements, customs 
(established 4 dustoors/) with regard to crushing the cane, and evaporation of the 
iuice, which entitle the local carpenters, blacksmiths, kandoos, and other recognized 
institutions in each village to a share of the produce, rendering it difficult for the 
cane-grower to dispose of his crop in any other than the usual way. 

“When the attention of the undersigned was first drawn to this subject'twenty-five 
years ago, through seeing how much their own tenants on the lugdispore estate (a 
large portion being cane-growcrs) were losing of the good sugar the cane could yield, 
they thought, that the best way of securing substantial improvement would be to set 
up a central factory with machinery and apparatus, such as are found most efficient in 
Mauritius and other sugar-growing countries, and they began by getting large machi¬ 
nery. It soon became manifest, however, that arrangements which were suitable for 
countries in which cane can be grown in considerable blocks by, or for, a factory, the 
cane being brought in to be crushed, and the juice dealt with according to the latest 
improved processes under European management, would not suit India so long at 
least as the existing preferences and customs prevail. It was found that if such a 
factory were built and fi f tcd with expensive machinery it would be impossible, in most 
districts, to get to the factory the needful quantity of either cane or juice, at the rates, 
and the condition, which would be necessary to avoid inevitable loss, that to work with 
large appliances, and make large quantities of sugar, it would be necessary to work 
with the rdb and gur which is made in the scattered cane fields or villages by the 
cultivators, whose methods of treating cane and juice would have already destroyed 
or lost a large proportion of the available sugar. It was also seen that the rates at 
which gur and rdb could be brought delivered at the factory, would involve positive 
loss, and it wa^ resolved, therefore, to try what could be effected bv endeavours to im¬ 
prove the methods and appliances then : n use. The only cane mills then used by (or 
within reach of, the cultivators of India were crude wasteful applicances made of 
wood or stone, wasteful of time, power, and a considerable percentage of the sugar in 
the cane, losing both quantity and quality/* 

In bringing to a conclusion this review of the facts which have been 
brought to light for, and against the idea of, establishing sugar-cane planta¬ 
tions in India and Central Factories to manufacture the locally-expressed 


* The removal (in 1874),of the restriction formerly imposed on sugar, by the aboli¬ 
tion of the mtiM nal registration and taxation greatly facility tod the consumption of 
sugar in India by allowing it to be carried from district to district and province to 
province without paying any transit dues. 
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juice into sugar (according to the most modern methods), it may be said 
that all the officials consulted were opposed to the scheme except two, viz., 
Mr. Finucane, Director of the Department of Land Records and Agri¬ 
culture, Bengal, and Mr. d. P. Goodridge, officiating Director of the 
Department of Land Records and Agriculture, Central Provinces. 

Mr. Finucane s reply ( letter No. 1913, gth September 1889) was as 
follows 

“lam inclined to agree with the opinions expressed by Messrs. Travers & Sons 
that * India, with sufficiently improved cultivation and machinery, ought to be able 
to supply the Empire with sugar. * It is, a priori , unreasonable that with a soil and 
climate admirably suited to the production of sugar-cane, with a superabundant popu¬ 
lation, and the cheapest labour market perhaps in the world, India should be found 
exporting labour from Behar to the Mauritius, and then importing sugar made by 
that labour, out of expensive raw material from the Mauritius back to Bengal. 

“The importance of the subject did not escape the notice of Sir Rivers Thomp¬ 
son, who, in Mr. Macau I ay 5 S letter No. 1145, dated 3rd March 18S4, remarked 
that the area under cultivation with sugar-cane in Bengal is very large, and pointed 
out * that an old emigrant who had returned from the Mauritius, where he had learnt 
new methods of cultivation, had succeeded in imparting the knowledge to the villagers 
living in the neighbourhood to their great advantage. * 

“Since that time Mr. Sen, one of the Assistants, lately employed in this Depart- 
nient, had, under my instructions, given special attention to the question of improvement 
in the methods of cultivation, and made special enquiries on the subject in the districts 
of Burdwan and Dacca. He reported that the Mauritius system of cultivation is known 
to, and practised by, the cultivators on the banks of the Damoodar, and by market 
gardeners in the neighbourhood of Dacca and Calcutta ; while the system is unknown 
in the Bhagulpore and m the greater part of the Patna Division. 

1 t . du, * n f» past three years, made various experiments ns to the 

best methods of cultivation, the measures which might be applied with advantage, and 
the mest suitable varieties of cane, and come to conclusions on these points, Mr. Sen 
r y°. ts u from the particular tiacts where the best methods are 
pracb>cd to districts which are more backward in this respect, and through them to 
how cultivators in the latter districts better methods of cultivation, by the Instrumen- 

^ he had m-ln'e hf U tlVat ° rS l *l° rkm ? under Ws own supervision and control; hur just 
fi?ienf h rh d e^nhf h ^Proposal, it was found necessary to transfer him to the general 
to be servlc f> an £, t J ie experiments in this direction will now, 1 fear, have 

noised of fcr S ? mC tlm . e for want of an officer in this department 

STwlrlf ni h knowledge and experience of the actual details of cultivation, as 
\\ouId warrant reliance on the success of measures of this kind undertaken under his 

supervision ana control. 

As re |l a ^ s the question of improvements in manufacture suggested by Messrs, 
ravers & Sons, 1 would remark that it seems not unreasonable to suppose that such 

£^°? era . ent ls Posable, and it is not improbable that the establishment of model 
factories, in suitable districts, whether by Government or by private individuals, 
cncouiaged or subsidised by* Government, would yield beneficial results. Messrs. 

I homson &Mylne, in their letter, dated 38th February i 38 o, to the add-e * of the 
;. n ° ? =t g; of Skal habad, reported that they had for years be-en trying whether cane 
si^ d fn b ^PJK°fL ab y purchased and forked off at a Central Factory, and the conclu- 
• .. h the > turoe was, that the price demanded for cane by the growers, which 

f t (1 cm P ?f il S rea ,‘. ,2ed ky making it into gur> was so high, that the experiment was 
addcHh^t q le ” d ,t v ; as , discon f inu ^- Messrs.Thomson & Mylne 

make arrangements for cnSh* Works at Shahjehanpore had not found it advisable to 

and the inference would aeellftobe Stalrv'Tli r £ fin . ed . su K ar ° m the i l,ice dl, . e = t - 
Messrs 1 raver? & q C Z ... that Cc.itrai Factories .such as are suggested by 

factory could not wnrk nf 2 U a "g pa y* p ke reason given for this is, that the 

vators^ realize by making ** pa * d as prices for the cane ns the culti- 

Shape, and is no ^xplanatfon ofthe f“ohU But t on L Iy statin S*the fact in another . 

ial, iefined sugar cam?ot‘hi! m "“ W ? y 1S ' lt that with cheap labour, cheap I 
that for which it can be inmoriorf .1 manufactured in India at a lower puce than 
may be asked as regardi offi?'SodSSa^f Mauritius or R ^ la ” d ? . A f iinila l 
labour and cheap iron ore at Ranitrun*/ -? r - e J ampIe > iron—why is it that with cheap 
iron articles from England M am ? l V S found Profitable to import manufactured 
'1 he question as regards su-rir la m , at present in a position to fu. nish an answer, 
question as regards sugar is one 0 f enormous importance to Bengal, and 1 would, 
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therefore, suggest that Mr. Sen be placed on special duty during the cold weather to 
make a full and careful enquiry into it. 

“ The Cossipore Sugar Factory in Calcutta is a refinery. The| Mauritius system of 
manufacture advocated by Messrs. Travers & Sons is one by which the sugeris 
made direct from the cane by one process. The system adopted by Messrs. Minch in 
Brothers, in Ganjam, is a combination of both the Mauritius and Cossipore systems. 
Messrs. Minchin Brothers’ system is not able to compete, it is said, with the 
sugar imported from the Mauritius in the northern districts of India, because the cost o^ 
transit is cheaper from the Mauritius than Ganjam. But if such a factory as Messrs. 
Minch in.Brothers’ were established in one of the northern districts of India them¬ 
selves, or in Bchar, it is by no means certain that the sugar produced would not drive 
the Mauritius sugar out of the market. ” 

Mr. Goodridge’s reply (letter No. iy83-8gA 9 dated 2gth August i88g), 
while fully supporting the recommendations contained in Messrs- Travers 
8 c Sons’ communication, deals in an able manner with the whole subject 
of the differences between the West Indian, and Indian systems of culti¬ 
vation and manufacture. His reply may, therefore, be reproduced in this 
place, though it might perhaps find a more logical position in the section 
of this article which deals with the sugar-cane cultivation of the Central 
Provinces. Mr. Goodridge’s final proposal amounts to this, that the ex¬ 
periments discussed in the early paragraphs of this section should be re¬ 
performed, the Government making grants of land, rent free or on easy 
terms, to practical planters, and even advancing the money necessary to 
enable them to procure the machinery for their factories. The remark may 
perhaps be pardoned, however, that the pioneers of none of the other 
important industries have obtained, nor indeed asked for so much direct 
assistance as has already been given to sugar, so that Mr. Goodridge’s 
recommendation may from that point of view be regarded as a questionably 
sound one. 

,f I may mention that I am interested in sugar plantations in the Island of Barba¬ 
dos, and have frequently visited that Island, the last occasion being in 1879. 

'•The production of sugar in the Mauritius, with which Messrs. Travers compare 
India for the pin pose of showing how backward the industry is in this country, is, as 
I gather, from the information that I have be en able to obtain, carried on under cir¬ 
cumstances very similar to those which exist in the West Indies. In both countries 
there are found— 

(1) Sugar plantations of considerable size managed by Europeans and persons of 

European descent, and cultivated by paid labour by negroes in Barbados, 
negroes and coolies in Trinidad, and by Indian coolies m Mauritius. 

(2) The employment of a considerable capital in this ind:istry and the application 

of steam and mechanical and latterly of chemical science in the manufacture 
of sugar. 

(3) An abundant rainfall of over 40 * inches per annum well spread throughout 

* , . fn . the year (though there is a well defined rainy season) 

* The average rainfall of Barbados at|( / rdi ' adequate moisture during the months in 

which the cane crop is on the ground. The occur¬ 
rence of frequent showers falling on a naturally well- 
drained soil which rests on porous coral or coralline 
rock that prevents stagnation and water logging. 

To those acquainted with the present condition of Indian agriculture it is only 
necessary to state the above circumstances to e'plain the great difference in the culti¬ 
vation of the enne, and the manufacture of sugar in the West Indies and the Mauritius 
and in this country. Here the great bulk of the sugar production is by la petite 
c t!tiirc. Instead of an energetic race, who have devoted themselves for generations to 
the sole object of producing sugar, we have an ignorant peasantry wedded to their own 
primitive methods of cultivation and cultivating-, perhaps, a few acres of cane in addi¬ 
tion to their wheat, 1 ice, and cotton crops. I think it would be difficult in these Prov¬ 
inces to find many cultivators who have more than 5 acres of land under sugar-cane. 
Jn the Sainbalpur distil* t, where most of the sugar of these Provinces is growft, the 
whole body of * cultivators, in a village, club together and sow about 8 or 10 acres, 
the urea being divided among them into small strips. The Indian ryot has neither the 
inclination nor the means of improving his style of cultivation. Instead of a steady 
and well-distributed ainfall, we have nearly all of our rain during four months of the 

C 


tor livj 25 year# from 1847-1871 was 
S7’74. In the Mauritius it is now 
about 40 inches per annum, thouch 
formerly, before the destruction uf the 
forests,"it vias much more. 
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year with an occasional shower at Christmas and a dry season during the rest of the 
year. Hence at one season the cane is water-logged if not well drained, while at 
another it surfers from drought. To grow a crop of cane, irrigation from canals and 
rivers, or from tanks and wells is necessary, whereas, in Barbados and, I believe, in the 
Mauritius also, irrigation is not required and is never practised. 

it vvould be diincult to say whether the differences between the Indian and West 
Indian methods are most marked in the cultivation of the cane or in the manufacture 
°M S r^ ar * i * be Indies the ground is well prepared with the hoe and manured 
with farm-yard manure, which is placed at thebottom of thecaneholcs where it is wanted 
by the young cane. I he whole field is afterwards carefully ‘thrashed’ by which means 
the ground is covered with a bed of cane straw, a foot thief:, which retains the moisture 
round the roots of the young plants and prevents the surrounding grounds from being 
baked by the sun. In this country the manure applied, whether it be in the form of 
cow-dung the droppings of sheep, or the alluvial deposits of tanks, is spread broad¬ 
cast over the surface of the field and is exposed to the atmosphere, in the West 
Indies and in the Mauritius large quantities of guano, nitroph ^phates, and other 
mineral and artificial manures are used. This is applied to the plants after they have 
made considerable progress in their growth. In this country the cane rarely gets a 
tresh supply of manure after it is planted. It is grown from the mature cane cut up 
into short pieces and laid horizontally on the ground. This is a most wasteful method 
and entails a large expenditure of cane for seed, perhaps as much as 10 per cent, of 
the whole produce. 

‘The young plant instead of firmly establishing itself by striking its roots down¬ 
wards in search of food spreads them over the manured surface. It consequently 
becomes weak and straggling, and at a later period falls to the ground and has then 
to be propped up by interlacing one cane with another, or by means of small bamboos, 
rrom the moment it is put down till the young plant has provided itself with roots, it 
is exposed to the ravages of white-ants which find a convenient nidus in the manurial 
us ?d’ aad attac k the plants before they can establish themselves. In some 
P^sts abound, it is found impracticable to attempt sugar-cane 
the wo k nf n ! v* A n0t u /? common to find considerable vacant patches in a cane field, 
district the t f£ TT \ ,te r years ago 1 introduced in the Sambalpur 

between feeL^uirf hP, °j P !a "ting the cane tops vertically in hollows and 

ly on the level “'SnJ ti . instead . ©(sowing pieces of the mature cane horizontal- 
but the svstem resldtedin more vigorous canes and in large clusters, 

destroyed the cane tons d Sf VbaC h> C ° mpa ^ d i. with the native mcthod - ^ the white-ants 
nothing left but a harJ^lw « they .^ uld Reconverted into healthy plants, there was 
hand, even if twoThi^J .f r? nL ‘ W,t , H numer f °« s 1 cm Pty Patches in it. On the other 
were d^troved ° f the .J e S d Cane , la ^ d dosefy on the surface of the ground 

not only eat ^ one * tblrd was left for a crop. These destructive insects 

check their B ,. 8eed but consume a good deal of the manure. To 

placed where it islvanf!^ l ian p ?? san J; fi ? d \ lt nec essaiy that his manure should be 
insert r« n,v ^i l an i d )r eat . h ?^ during the rains before it is used. The 
exoosure to th*-,? 1611 !^ ttac h it with the same vigour as it does fresh manure. This 
power but it is hiSw M° f C0UrS g > dc P rivcs fche manure of much of its fertilizing 
LvT’haU of Me filial ‘ e Can "‘ should be stunted or dry than that the ryot should 
' i chadne \n tt rlll* l F Ug \ n *P accs - U is we U known that the amount of 

West Irdian nlanf anG i lS < | epen '‘H nt e , n - tire y on tbe sta £ e of its growth. Hence the 
The del a v of a C os< f V matches his cane-fields and cuts them at the right moment. 

rneotlrfYmonth migh^hpoutturn of sugar. The postpone¬ 


ment of a month m o-M Ko • * SL . no 4 ^ 1 y a «ect the outturn of sugar. The postpo 
1 -et sugar and whmrtJ 6 ruin . ous _ ln ttiese days of keen competition with bounty-fed 
othl hind considers ° f pro ^ is smaU * The Indian P*«ant, on the I 

are allowed to remain sHnrt* f ° r re ? pin £ bls canes an unimportant matter, and they 
reaping them. 4 * n( hng and to flower until he finds a convenient moment for 

system of growffig^he can^^ SU& f r 5s ar> wastc - rul and primitive as the 

mills with cylindrical roller* ?u * 1 , e Indies the cane is crusned in powerful 

and with every mechanical 4 rnn?.* 011 ®’ by 3 $ ^ eefc diameter, driven by steam or wind, 
the mnr- 17 ..i. . . contrivance to exfrarf o vimiim irtf nf lniro frnm 


. ' g Lllw innian i • Oil uovu mv. 13 wavi uc 'in i.uuv 

system, not with the sciertifir nr . « W1 ^ w bat m a y be called the old West ludia 
it iscatled, is subjected a; soon v? S kitcr y®ars* The cane juice or * liquor,* a 
*ng m large vats, and is at once to a process of defecation and clarify 

is reduced to the condition of a thi/lu tbrou gh several laige 4 tayches* till th 
ulk s yrup. it is boiled at a low tempers 
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vacuum pans by which means a more highly crystalline mass is obtained. It is then 
placet’ in a centrifugal, a rapidly turning machine, which separates the crystal from 
its parent syrup. The whole is cooled in large shallow vats and afterwards put into 
hogsheads perforated, so as to permit the molasses to percolate through the sugar. 
When the molassees has been drained off in the stanchions, the sugar is said to be 
‘cured * and is in the form of the fine large grainedlcrystalline, whitish brown sugar, 
or grocery sugar of commerce. 

t( This process is very different from that adopted in this country j instead of the 
large boiling-house with its long line of enormous copper ‘ tayches', its vac uum pans, 
and in; enious and economical heating apparatus by means of which the megass or 
woody fibre of the cane alone suffices to make the sugar, its centrifugals and its curing 
room, we have rough and improvised huts formed of branches and twigs placed at the 
corner of a cane-field. Here is put up a small crushing apparatus generally of wood, 
consisting of two or tiirec rollers of about feet high and 10 inches in diameter and 
worked by a lever, moved by a bullock or a pair of Dullocks. The cane is cut up into 
small strips by the owner, his family and friends, who consume a good deal of cane 
juice in the process of gut boiling. Only a small percentage of the ;uicc is extracted 
from the cane by these small and inferior mills so deficient in crushing power. I he 
pres cd liquor is placed in large earthen vats and exposed to a quick hre. It is boiled 
Just as it comes from the mill and no effort is made to cleanse or clarify it. I he 
whole is then reduced by heat to the proper consistency and is thrown into a hole in 
the earth specially prepared for it and cooled long before the process of crystallization 
has set in. The finished article is more like a mixture of sand and dough sweetened 
with molasses than the siigar of commerce. , . 

«In late years the wooden mill rollers have been succeeded in some places by iron 
ones, the best known being the Beheea mill of Messrs. Thomson & Mylne. 
This, as far as the rollers are concerned, is a miniature of the vertical West Indian 
sugar mill. It is of course only intended for suffar-making on a small scale. In some 
districts of these Provinces these mills are used, but in many others the people do not 
buy them and declare that, on the whole, the old wooden mills are better^suited to 

their wants. The reason probably is that the village carpenter and blacksmith have 
to be supported in any case whether they make the old-fashioned wooden mill or not, 
and the ryot, who never has much spare cash for improvements of this kind conside.s 
it cheaper to use this than to pay R150 for an article which he will need only for a lew 
week in the vear. I have never known an instance of a village community clubbing 
together to purchase one or more of such mills. Attempts have been made to intro¬ 
duce flat iron vats for sugar-boiling, but they are expensive and are not much appre- 
cialed and most of the gur of these Provinces is made in large earthen pots. 
Iron rollers and iron vats will no doubt in time supersed wooden rollc s and earthen 
p.,t s but in these Province the industry is still carried on by primitive methods win It 
were ncrhaps in vogue 5. 0 years ago. In most places the megass or woody fibre of 
tVcmJutlown away» ai useless. Efforts are now being made to show the value 
of tht substance for boiling sugar, but it is only in those districts 10 which a difficulty 
• /■ 1. • ' 1', that the people show any inclination to utilise their mt;gu s. 

is felt in ob ammo f el tl at n*t*W*^ for surp.ise that the outturn per acre of 

■Such being ‘“e facts, it seems a m ohould> ‘ ao shown by the statistics, be less 

SESffififte by y one ton only As a 

the method of production m this cpuntry. It is obviovw that me ^ p^ su?ar 

shoidd be^grown on C a Si ge” scale and its manufacture supervised by properly-trained 
“ -pc-rsoKrklng with an adequate machinery. For making sugar 
Messrs* Travers su ; _ the introduction of the Central sugar factory where the 

canes of several cultivators could be converted into sugar. It is dou btful, ho wever, 

# It vill be seen from the numerous passages quoted in this article that the megass 
Viv no towns universally thro wn away. Indeed, one could wish that it were more 
frequently returned to the sugar-cane fields than used as fuelby the sugar-boilers. 

C °f Most wafers'3 S p’cak ot^ yield of the Wert Indies as two tons of sugar and 
of India as one ton of gur. It seems highly desirable that this point should be more 
D ensely dealt with bv future investigators, since one ton of gur would m round 
figures yield but one-third of a ton of rehned sugar.— Sd., Piet. hcon. Prod. 
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whether a Central factory would answer in this country. Even if the Indian cultivator 
could be induced to bring his canes there to be made into sugar, which is not likely, 
there would be other insuperable difficulties. Here the sugar-cane fields are spread ovei 
a large area and are in patches instead of being concentrated as in the West Indies, 
were cane-field touches cane-field. In some of the West India Islands, and specially, 

I believe, in the French colonies, where labour is scarce and proper supervision costly, 

4 usines* or sugar factories have been established. Instead of each plantation having 
its own boiling-house one ‘ usine * serves for several. But even in the West Indies 
this system is worked with some difficulty and necessitates the construction of roads 
leading from the cane fields to the factory. In India their establishment would be quite 
impracticable considering the present scattered nature of the cultivation. I doubt 
whether there are many villages in these Provinces which contain as much as 50 acres 
of cane. To enable a Central factory to work successfully, an area of at least 500 
acres of cane would be needed. Speaking from my recollection of Barbados, where 
there are many small estates, a boiling-house for an estate of less than 100 acres is 
exceedingly rare. Persons who grow cane in a smaller way use their neighbours’ 
boiling-houses, giving them a share of the manufactured article. 

“ There is much scope for the establishment of large sugar plantations in this 
country in places where the soil is good, labour cheap, and an ample and certain supply 
ol water available. Land in Northern India in the vicinity of the canals would, I 
should say, be admirably adapted for this purpose. Thete the soil is good vvith a 
perennial supply of water for irrigation and a redundant population. The soil and 
climate of certain po: tions of the Central Provinces where there is, or could be, consi¬ 
derable irrigation from tanks as in the Sambalpur and Bhandara districts, and in some 
of the Feudatory States of Chhattisgarh, would also be suitable. The former would 
probably be more suitable than the latter, for while the canes might occasionally suffer 
from frost in Northern India, in the Central Provinces the supply of tank water might 
fail in years of insufficient rainfall. 

“ For the formation of a plantation after the model of those in the Mauritius and in 
the West Indies the action of Government will, at any rate, in the first instance, be 
necessary. The small cultivators of India have neither the means nor the inclination 
for undertaking such a task. It would never occur to a large landholder in this 
country to make money by growing sugar on a large scale by new and improved 
methods and by the expenditure of a considerable capital.. By the trading classes 
the whole thing would be regarded as entirely beyond their sphere of action. The 
only persons who would perhaps have the requisite enterprise and means to undertake 
such an industry on a large scale are European planters who can command the neces¬ 
sary land and capital, but they have already profitable crops like indigo, which do 
not involve the same expenditure and which can be carried on without extensive irriga¬ 
tion. It would be impossible for a West Indian planter, supposing he could command 
the necessary capital and was prepared to make the venture, to provide himself with 
the requisite land. There are, it is true, extensive waste lands in this country, but 
they are quite unsuited for such an undertaking. They are either far removed from 
inhabited tracts and are situated in unhealthy countries where no European could 
live, and even if accessible, they are rocky and barren. The natives of this country 
arc only too ready to appropriate all land which is at the same time fit for cultivation 
and fairly accessible, and they have already absorbed all such land as is available or 
worth appropriating. No native will willingly part with the land he cultivates, and 
if the whole area of an ordinary village could be purchased, a large portion of it 
would be in the cultivation of ryots with occupancy and other beneficial interests 
in their fields vvho could not, in tnc ordinal y course of law, be ejected to make room 
for t>ugar cultivators. LffideV these circumstances, a sugar-planter who, whether he 
came from Barbados or the Mauritius, would be a stranger in this country, would 
lind it difficult, if not impossible, to make satisfactory arrangements for the establish¬ 
ment of a plantation. 

It will be necessary, therefore, for Government to take the initiative in this matter, 
Un 1r f i! ie ?'Acquisition Act or other appropriate procedure to acquire 
n'^ht hn 1 f T th l ? stablliihment of a sugar plantation of 500 or Goo acres. I his 
tiensfora £/ ent ’ frce O'terms to a practical planter under certain conJi- 

SjfSoSS* grasf-j?- *—**» **■“ - 
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its own in different parts of India. I understand that some years ago the services of 
a sugar-planter were obtained from the West Indies for the daira lands of the 
Khedive, and that a vast improvement followed the introduction in that country of the 
West Indian method of growing and manufacturing sugar. With a plentiful supply 
of water, such as would be afforded by our canals and large tanks, a good soil and 
cheap labour, no great difficulties would be encountered in the establishment of a 
sugar plantation. If the scheme were once shown to be successful, it is probable that 
many persons who can command large areas suitable for sugar-cane cultivation and 
the necessary capital would adopt it. The greatest difficulty to be encountered would 
be the securing of an adequate supply of manure. Much of the cow-dung of this 
country is used for fuel and, consequently, good fann-yard manure in large quantities 
is not readily obtainable.. But if sugar cultivation by the West Indian method were 
shown to be profitable, mineral and artificial manures would be available in India as 
they are in Barbados and in the Mauritius. The value of such a plantation would 
not be confined to improving the production of sugar. It has often occurred to me 
that in establishing model farms and placing at their head men trained in England, 
and having a practical knowledge of the agricultural methods only of countries with a 
temperate climate, that we have somewhat overlooked the fact that the conditions of 
agriculture, in the greater portion of India, resemble those of the West Indies or the 
Southern States of America much more closely than they do those of Europe, and 
that it is in these former countries that those Indian crops which are most susceptible 
of improvement, such as rice, cotton, tobacco, Indian-corn, sugar, tropical roots, 
vegetables and fodder crops, are cultivated with the greatest success. 

“ The West Indies, like Mauritius, import thegreafer portion of iheir food, but a 
good deal of Indian-™ n and vegetables are also grown in these Islands. A planta¬ 
tion is generally divided into two portions, one is under cane and the other is under 
prepaiation for cane, and is in the interval used for growing short crops, sweet pota¬ 
toes. yams, Indian and guinea-corn (iuari)—the two latter with guinea-grass supplying 
the necessary fodder for the farm cattle. All of the above crops are capable of great 
improvement and extension in India. While in this country a few yams # are to be 
found in pan baris the plant is reared in the West Indies in large open fields. The 
difference between the sweet potato f of India and that of the West Indies is striking. 
The former is generally an elongated tuber 5 inches long and 3 inches in diameter 
and is grown on a flat surface. In the West Indies it is ordinarily an ellipsoid with 
axes of 10 and 7 inches, and grown in rows on banks and not on level ground. There 
are other striking difference.- in the systems pursued in rearing other crops in the 
West and in the Erst Indies. The establishment of a plantation on the West Indian 
model in this country could not, I think, fail to improve the cultivation of all tropical 
products and to instruct the people in methods of which they have no idea at present. 
Some of the return coolies from the West Indies and the Mauritius might also be 
induced to take service in such plantations, and by instructing their countrymen would 
be of use to the manager in starting the work. 

** I might usefully recapitulate the above remarks as follows :—The improvement 
of sugar production in India is not possible under existing conditions of scattered culti¬ 
vation by numerous small cultivators, and in view of the fact that it is nowhere a staple 
but merely a subsidiary crop. I have further endeavoured to show— 

(1) that cultivation on a large scale is essential if the requisite supervision in 

growing the cane and the necessary machinery for manufacturing sugar 
are to be provided ; 

(2) that such a change cannot be brought about unless an adequate area of 

irrigable land, in a healthy and well-populated country, with cheap 
labour, is first secured ; 

(3) that private effort and enterprise are probably unequal to the task of 

securing the conditions necessary for successfully starting the work ; 

(4) that it will therefore be expedient, in the first instance, at all events, for 

Government to take the initiative and to establish a model sugar plan¬ 
tation ; 

(5) that the best method of working such a plantation would be to interest the 

manager in the success of the scheme ny leaving the profits to him, Gov¬ 
ernment assisting by finding Lhe land and giving it rent-free or at a low 
rent on certain conditions, and, if necessary, by a subvention to aid in 


* I'he reader might perhaps consult the article Dioscoreft. (Yams) in this work, 
Vol. III., H5-I3 r >* 

j See U!1 !er Iporasea Batatas, Vol. IV., 47S-482. 
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the constructing of the necessary buildings and in supplying the machi¬ 
nery needed ; 

(6) that in the event of no properly qualified person being willing to undertake 

the establishment of a sugar plantation on the above terms, Government 
should itself arrange for the working of the scheme by a paid agency ; 

(7) that it would be absolutely essential for the success of any scheme of this 

kind that the manager should be a successful and practical sugar-planter, 
preferably from the West Indies or the Mauritius, and accustomed to deal 
with the Indian cuoly ; 

(8) that the establishment of such a model plantation would not only prove the 

superiority of the West Indian over the Indian system of sugar produc¬ 
tion, but would bring to the notice of Indian agriculturists the advantages 
of other modes of cultivating many tropical crops which, though oi great 
value, have hitherto been much neglected in this country.” 

It has been stated that the other replies received by the Government to 
its letter, by which it forwarded Messrs. J. Travers & Sons’ recommend¬ 
ations, were unfavourable, and that the Despatch issued by the Government 
conveys the facts brought out by the numerous contributors to the ofheial 
enquiry. Some of these replies will be found placed under contribution 
below in the provincial sections of this article. 
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The writer, in taking leave of the subject of the formation in India of 
sugar-cane plantations with Central Factories, desires it to be distinctly 
understood, however, that although disposed personally to join issue with 
those who regard the proposal as futile, he has endeavoured to review the 
past history of the enquiry impartially. The great success that has been 
secured in tea-planting was not attained at once, and past failures in 
sugar-planting can hardly be held as disproving absolutely the possibility 
of ultimate success. They, however, call for more careful consideration 
than would seem to be bestowed on them by modern writers, and it is 
likely that success will be obtained, if at all obtainable, by combating or 
escaping from the adverse circumstances that ruined the early experi¬ 
menters. It seems probable that the greatest difficulty of all lies in the 
social habits of the people of India. They prefer the dirty sugar which 
Messrs. J. 1 ravers & Sons compare to *“ manure.” The preparation of 
1 a substance is more profitable to the cultivator than the disposal of his .. - c 

cane to a manufacturer would be. On this subject Mr. T. W. Holder-,! In,/'- 2 ' 
ness (the Director uf Land Records and Agriculture in the North-West 
rovinces 1 very justly remarks: “ The memorandum refers in coritemp- 
uious terms to the quality of the common sugars consumed by the Indian 
P ^. 1C ‘ ° ut th fy have an almost unlimited and active market, which 
‘;n/ re5e,U to rnac hine-maae sugar; and even if superstitious 

na?inn!w S C ° uld J? e overcome, there would still remain the question of 
is ah Jnf f S e * * com P os k known as gur has a peculiar flavour which 
neoDlc wi 1 1 °rn m . ac hine-fnade sugars, and the tastes of a most conservative 
open iQ the p\\rn C t0 ie ‘ l,an £ cii before the local markets of India really 
wh )l e que8tio„ Wn?« ^manufacturer.” It thus seems likely that the 
and on the educ-tloi* or fall in the price of superior sugars 

ing a better cm ilitv 7 -* ie P c ople of India to the advantages of obtain- 

fairly well be here stated' thaTchemu! 1 ^ U present consun : -' Bul il may J 
that beautiful crystalline sugaHsl?? y u means > su PP ortsthe t,p ' n ">. n 
tious than brown sugar, indeed it ^ or rather more nutn- , 

features between the saccharineiuice o? h-. f' d f hat on . C of , ,he d *s»**? ct,ve 
substance the additional mate- \ ! cirte ,s that m thc la f ter 

objectionable than in T . ’ jV.? Z*!™? P»re cane-sugar, are less 

or rather the whiteness of beet-sugar is so r' ° no *® a ' S(> purity, 

- w-r i,«s 
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make it resemble certain qualities of cane-sugar. It is accordingly true 
that in the present state of the trade the Indian (or home market) is of far 
greater improtance to India than the foreign. It is, therefore, with the home 
market that the Indian cultivator and manufacturer alike are mainly con¬ 
cerned. But apart from purely financial considerations, important though 
these are, it seems probable that success is more likely to be attained by 
the cultivation and improvement of the indigenous canes than by the 
necessarily expensive systems of agriculture essential to the preservation 
of the good qualities of exotic forms. 

AREA, OUTTURN, AND CONSUMPTION OF SUGAR-CANE 
AND SUGAR IN INDIA, 

In dealing with these subjects, it may be remarked there are many 
fruitful sources of misconception and error. The area of sugar-cane culti¬ 
vation (even were it possible to obtain for all India thoroughly trustworthy 
returns) is by no means the area that actually yields the sugar annually 
produced in the country. Large tracts are regularly cultivated with sugar- 
yielding palms, and these afford a by no means inconsiderable share of the 
supply. These palms are rarely cultivated in such a manner as to allow 
of estimates of acreage. They are for the most part grown in lines along 
the borders of fields by road sides, etc., and the yield has accordingly to 
be ascertained per ioo trees. But what is of perhaps equal importance, a 
very large amount of the sugar-cane grown in India is eaten as a fruit, 
is used by the distiller or is made into a thickened syrup (gur), an article 
rarely if ever converted into sugar. An average yield of sugar, from the 
total area, would thus be quite misleading. Most writers have made a 
provision for palm sugar, but apparently the error due to neglecting to 
reduce the area of sugar production by the acreage devoted to the cultiva¬ 
tion of edible canes or of those su deficient in crystallizable sugar that they 
might not inappropriately be spoken of as affording a superior quality of 
molasses, but no sugar, has not been guarded against. In some provinces 
or districts the edible canes are of greater importance than in others, and 
wherever a large market exists it is universally admitted that edible 
cane cultivation is more profitable than gur and still more so than tab 
manufacture. An ascertained abnormally lower consumption of sugar pet- 
head of population, than might be inferred fro it the area of sugar-cane 
cultivation, is in some cases at least largely explainable by the facts here 
indicated. At the same time it seems likely that many of the returns Ox 
consumption per head, have been falsified through the want ot preci,.on in 
the terms employed. A consumption of if seers of gur per head of 
population, would represent a consumption of 4 seers of refined sugar, or 
of 4-8 seers of Native unrefined sugar (that is to say, of the inspissated 
syrup, drained and sun-dried but not refined). It would, in fact, appear to 
the writer that some of the estimates of consumption, that have been 
published, are open to the suspicion that there has been a want ot unitoi- 
mity in the use of the word “ sugar ” by the local authorities who have 
furnished the data on which certain calculations have been made. As 
indicated above a given area would produce three times the amount oi 
gur that it would of refined sugar. It seems, however, probable tnat 
many writers have not only used the word gur (or jaggery) as synonymous 
with unrefined sugar, but even with molasses.* Remarkably few have 
thought of distinguishing between the various forms of sugar, though of 
refined and of unrefined sugars there are various qualities which differ not 
only in degree of purity and character of grain, but in the amount of 

* Sec Mr. Butt’s remarks below in connection with Shahjahanpur, p, 285. 
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molasses or treacle which they hold mechanically. Such an error is how¬ 
ever, relatively less important than the confusion of gtir with unrefined 
Native sugar (viz., shakar or bluer a). 

Bombay and the Panjdb are shown by the official returns to consume 
considerably more sugar than Bengal. This is doubtless largely due to 
the higher civilization and greater opulence of the mass of the community, 
an opinion borne out by the observation that the people of the Panjdb and* 
Bombay use individually a far larger amount of silk than do the inhabit¬ 
ants of Bengal. While this is so, it seems likely that the immense popula- 
L 1 ?" 0 ! Bengal with its large city and manufacturing communities may 
nrTrfi'Sr Its consu f n pBon of sugar depreciated bv the assumption that the 
\ oliIH . _ e [^- e . a y ,n .^ s . adm issible on the standard of guv. Such a reduction 
and th» rural ^ North-West Provinces, the Central Provinces, 

Bom'rv nr t£f rt *l o£ Ben £ ab but it would be very misleading for Calcutta, 
bv the writer thLltf 1 * centrcs of . manufacturing enterprise, ft is believed 
drained) suf?ar'i* fa cwnsum Ption of Native refined (or perhaps only 
Bengal ancMf tbk r - ? fea * er Bian is generally supposed, especially in 
be confirmed 6 by future investigators, the La 

~sirand n the ^IdT ha \ e * be 

currently quoted, or the valued fh P P | r . aCr 1 ra . ised . from ^ estimates 

sugar will have to be grea lv enhanr^H ^ "!t •" t,ie su PP'y , of De,, g al 
added that it i * • on vf nced * In this connection it may be 

it should lave 

on the average for every too trecsT 

rushed 10,37,440 maunds of g«V, while at the present day the 30 olo Acres 

thesTfilures hw^uldannetr^r °J d ° nl >’ 7 , 43 . 000 * maunds From 

Contracted or hal lh^^irlt 11 ) t . he f date ' su fftraffic has considerably 
contracted, or that the yidd of date-sugar has been seriously under¬ 
estimated. This subject will be found to be returned to further on in 

A!i r ^u^l re ^ a ' ding Bengal and Madras, so that it need only be her" 
added that hesitation to accept the accuracy of the palm-suear returns 

palmf • t H 0Ugh , the - faCt that ’ as P-ntly estfmated the 

iengll. f U d yiC d near y twice aS much per acre as do those of 

,<*00 « e /°^°w ,n ? statement of the averages for the five years previous to 
Q« y the T G °vemment as an appendix to its Resolution 

product U «n-t rch I f 889 * !t W,n be seen that in the columns of yield the 
on i v snmfa JL. n of as coars e sugar, but the average rate there shown rs 
world bv an acre (for the British Provinces), a rate which 

speciLcham^^ 1x5 a hl ? h one were it that of refined sugar. From the 
the writer itsoects°that n «r e y * eId A Su ? ar in Ben & a, > it will be seen that 
f*V, in the returns which hav^ SUg ? r ,!? n0t enLirel Y the equivalent of 
however, means di nned ‘’ vea PP ear ed on this subject. If “coarse sugar,” 
would be 'more nearl^what Natlve su ^ ar ’ the estimate t ton 

ever, that the chief enromf ^ ghtbe e *pected. It seems probable, how- 
portions of the sugar-cane arnn SUcb estimates lies in the tact that large 
tended to be used in the Cldt J. vat ed with canes that are not in- 

used. Accordingly the records 6 °* bU £ ar and ar e, in fact, never so 
expressed to the total ascertained o actl,a * production of sugar, when 
derably lower yield than “ be a t b! a l C of . tane f fP'ea very cons,- 
devoted to the cultivation of cane suitahi bad tbe entire area bcen 
This argument does not hold good 9 [? or t t '' e manufacture of sugar. 

very important series of canes which \hii edl - canes on ’y> But w ' lh a 
ments, afford little or no crystal livable su A a , nleet,n b' certa 'n Native require- 

8a * 
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By way of comnarison with the figures shown in the foregoing table, it 
may be desirable to furnish here the statement of area and produce pub¬ 
lished in 1847-4S for three of the chief sugar-producing regions of India : — 


Provinces for which 5 
statistics were collected 
in the year 1847-48. 

Total area 
of land 
cultivated 
with cane 
in Blghas: 
=* 14,400 
sq. ft. 

Total 
produce of 
cane and 
date gur 
in maunds 
of Soli). 

Total con¬ 
sumption of 
cane and 
dategwr in 
maunds of 
8olb. 

Remain¬ 

der 

Reduced 
to sugar at 
13 h seers 
to one 
maund of 
gur. 

Bengal and the North- 
West Provinces . 
Madras .... 
Boriibay 

25,02,609 

34.947 

77,346 

1,87,34,909 

17 , 62,959 

6,52,527 

1 , 1 7.78.356 
10 , 67,720 
7,61,779* 

69,56,552 

6,95.239 

Nil. 

23.18,851 

2,31,746 

Nil. 


26,64,902 

2,n,5o,395 

1,36.07,855 

76,5i,79i 

25,5o..597 

Reduced to 

Cwt. 

15,107,425 

9,719,896 

5.465,565 

1,821,855 


* It will thus be seen that Bombay consumed in 184S, 1,09,252 maunds in c?;cess 
of its local production. Conf with p. 210. 


- he available surplus of production over consumption in 1847-48 thus 
amounted to, in round figures, 5^ million cwt., but Bombay must have 
drawn largely on the North-West Provinces and Bengal. The foreign 
exports amounted to 1,229,828 cwt. There was thus apparently sufficient 
s.^ar produced, from the great sugar-growing districts, to meet the home 
. t oreign demands. The area of production in the above table, assigned 
t the North-West Provinces is shown, by the more detailed 
' , ,' to , Y® lnc| uded 130 acres of Arracan, but otherwise it very closely 
S , P 5 ’e , l ° * ie country now embraced by these provinces. The tables 
. ^ ec , e l < ? w * .V 1 c p nn ection with the provincial paragraphs, will be found 
s w e distribution of the sugar cultivation, and at the same time to 
exempli!y the thorough manner in which the enquiry of 1848 was prosecuted. 

JU , Stlt >' in ^ \ < * e 6* ce confidence in the accuracy of these returns, it 
may be pomted out that considerably greater interest was taken in the 
subject of sugar cultivation forty or fifty years ago than since. There were 
then a large number of European planters and manufacturers, who possess- 
ed an intimate knowledge of the sugar resources of their districts, and who 
could accordingly assist materially. in the enquiry. It seem^ likely that 
returns been preserved annually, a decline in the area and production 
a few > ea ^s subsequent to 1848 have been demonstrated until the 
fn * rom the ru i n its European interests and settled down 

entcrorise aS ° nCe more a purely Native branch of agricultural 

erelt?v re-r™ ! . T"® reC ! n ^ y® ars : * *s generally affirmed that it has 

Bengal to the N 4 tV,rvv eX , P t nt y d ’- but ,l ls significant that the relation of 

Dacc^'patna ei ?l l ^ariba 0 h Sr °^l^h h ^ Sh ^* , * P ”' r ^ S ^^ ck ^ ll '“ r ^^^ ,a ^ n ’ 


sugar-cane (exclusive of jate-pa msl anf?^ v P !4 S w t 2 p 3 ’W acr "f ° f 
referred to six divisions (MeerEf Kumaon P ^ l ’ r t h ''Y e8t A Prov ' n 1 f c f' * he " 

and Benares) had 59S4 acre ’ I Td! h,lk “’ AeTa ’ A,,a >'* bad ; 

fUn M/vCft, wr fl rL u ' Vl11 thus be seen that so far as Bengal 

and the Noith-West Provinces are concerned, the returns of 1848 alien 


area & 

OUTTURN. 
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contrasted with those of 1888 by no means manifest a very great expan¬ 
sion :— 



Area in acres 
of sugar-cane 
in 1847-48. 

Area in acres 
of sugar-cane 
in 1887-88. 

Yield of gur 
from 

sugar-cane 
in 1847-4S. 

Yield of gur 
from 

sugar-cane 
in 1887-88. 

Bengal. 

North-West Provinces 

223,794 

595,441 

2S2,000 

788,000 

Cwt. 

4,8 i 6,9 So 

7,684/548 

Cwt. 

5,880,000 

12,892,857 


In the case ot Bengal the sugar area may be saia 10 nave 
26 per cent, and that of the North-WesL Provinces 29 per cent, during me 
40 years covered by the above returns. That is t:o say, sugar cultivation 
has increased in the former province by *65 and in the latter by per 
cent, per annum, if it be admissible to assume a steady progression year 
by year instead of a fluctuation. With a record of an almost nominal 
expansion before us, it may be viewed as paradoxical to have o say 
that most writers are of opinion that there has, within rc ^ ent p en a 

great expansion of sugar cultivation in Bengal and the North-West t rov- 
inces. This anomaly seems to be attributable to either of two causes( a) 
there has been a greater production in India as a whole, or it may be that 
our statistics of large tracts, (formerly little known), have simply been per¬ 
fected and our knowledge of the actual consumption thus made to approxi¬ 
mate more nearly to the real state of the internal sugar trade of India; or 
(< b) subsequent to 1848 there must have been a serious decline of cultiva¬ 
tion, so that the statement of recent expansion is contrasted with a very 
different state of affairs to what prevailed forty or fifty years ago. J t is 
not, however, possible to verify this point, since, for large portions of India, 
only the merest approximations to a survey of the sugar-cane area have 
been made. The majority of writers, in fact, agree that, the expression oi 
the ascertained area in Bengal by a uniform standard of production re¬ 
duced to the head of population, gives a considerably lower figure than is 
believed to be the actual consumption. Thus, for example, the r- ‘.urns o 
Calcutta (which may be said to be accurately recorded) show an annual 
consumption by the 900,000 inhabitants of 2 seers * C1 * 1 ‘ 'i . 

sugar (or the equivalent of 30 seers 93 chataks of where P _ 

tion of Bengal would represent but a consumption of 4* idSed 
the entire population of the province. The 

give an opinion, regard it as more likely that the . P y t 

Bengal is between 10 and 12 seers (of gtir) per head of pop. * • 

it may be pointed out that the figure shown in the table a JP* . | 

against each province expresses in some cases apparently the <> P 
to the estimated local proauction. This, it will at once be seen, wou no y 
any means be a fair standard, since many provinces grow largely ror n 
purpose of exporting, while others draw supplies from foreign coun tic . 
Thus, for example, the average total export.; from Bengal by all routes 
amounted (for the three yearsending 31st March 1887) to 12,*>8,248 mauncls 
(reduced to the standard of unrefined sugar), or say a little over one-seventh 
of the production. But during the same period the imports came to the 
average of 3,51,726 mnunds, ho that the net export was <>i 3 > 5 22 maunds, 
or say one-tenth of the production. Then again these figures exclude from 
consideration the trade of Calcutta, and the population of that city should 
accordingly be deducted from that of the province in any calculation of the 
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consumption per head of the provincial population The importance of this 
observation will be seen from the fact that the road traffic into Calcutta 
alone shows on the average a net import of over 3 lakhs of maunds of 
unrefined sugar for the three years ending March 1887. That amount 
must, therefore, have been drawn from the province, although it escaped 
registration until it reached the boundaries of the city. But these details, 
regarding Bengal and Calcutta, have been gone into in this place with the 
object of showing that in the case of Bengal at least there is abundant 
evidence in support of the belief that the area, production, and consump¬ 
tion, shown for that province, in the table at page 116, must be very seri¬ 
ously under-estimated. To local production must in every instance been 
added or substracted the net transactions. If the net import of foreign 
sugar to India be added to the estimated production and the total sugar 
supply be divided by the population (say, 210 millions), a figure is obtained 
which would represent the average consumption per head of population 
•for the entire Empire. A calculation of this nature was framed by Sir 
Charles Bernard (and which appeared in the Journal of the Society of 
Artsy May 1889)9 based on the returns which had just then been issued 
by the Government of India. Sir Charles’ estimates may be here cor¬ 
rected to the figures now available. The average shown in the table 
(page 116) of sugar-cane is 2,107,200 and with the average outturn of 1 ton 
of <% coarse sugar ” to the acre this should yield 2,107,200 tons, or by adding 
to that the sugar of palms, also the net import of foreign sugar, and allowing 
a margin for errors in the estimates, it might be put at 2,600,000 tons. Ex¬ 
pressed to head of population that would be equal to about 14 seers (2Sib), 
a figure which is very probably more nearly correct for all India than the 
consumption of 4*3 seers for Madras and 475 seers for Bengal, shown in 
the table. It may be accepted that the wholesale price of unrefined sugar 
in India is about R100 a ton, # so that the sugar consumed annually 
at the present time, costs 260 million rupees or between 1] and i£ of a 
rupee per head of population per annum. A slight error is involved in 
this estimate from tnc fact that a considerable amount of refined sugar is 
now used, the higher value of which should have to be provided for. But 
such an error affects the wealthy community only and may be therefore 
disregarded. Sugar (or rather gter) is the great luxury of the poor in 
India, but it may not inaptly be here compared with salt—a necessity of 
' life. The consumption of that article per head of population comes to 
about I2lband that amount costs the consumer eight annas or say nine 
pence. From these figures it would, therefore, appear that the sugar and 
salt used by the people of India costs them less than three shillings per 
head a year. According to Mr. A. E. Bateman (of the Board of Trade) 
the yearly consumption of sugar in other countries comes to 701b per head 
in the United Kingdom ; 6o£ in the United States ; 27ft* in France ; igtb 
in Germany; and 9D) in Austria!' By the estimate here given India con¬ 
sumes 281b of gur ; but reduced to the standard of the refined sugar used 
in European countries that would be equal to about qflj. Tobacco.it might 
almost be said, is scarcely a luxury since it is very nearly universally used 
by men, women, and children. It is entirely free of. duty and is sold at 
so low a price that any one who wishes it almost, can afford to procure a 
supply. Indeed, a large section of the Indian community (the cultivators) 
grow their own tobacco. The special preparations smoked bv the well- 
to-do contain so much sugar (molasses) that the smoking of that article 
becomes a distinct item in the consumption that has to be provided for in 
all estimates of the sugar trade. But if doubt be admissible as to the 
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accuracy of the yield per acre and consumption per head of population, a 
solution of at least some portion of the error may be looked for in the 
imperfection of the returns of area "cultivated. The following passage 
appeared in Mr. Schofield’s Note on Sugar (issued by the Revenue and 
Agricultural Department of the Government of India , the publication of 
which led to further enquiries throughout the provinces of India. 

“ Summing up we find that the area under Fugar-plants in India is returned at 24 
million acres, and the outturn of coarse sugar at 547*23 lakhs of maunds, or in round 
numbers 2 million tons. The greater portion of the sugar produced in India never 
goes beyond the unrefined stage, as the demand for sugar of this class is so large that 
there is little to spare for the refineries j and in estimating the average produce it is 
therefore usual to refer to coarse sugar. Messrs. Thomson & Mylne, in a note, 
dated 19th May 1883, stated that the total production of sugar in India might pro¬ 
bably be estimated at 100 million cwts. ( = 5 million tons). This outturn would allow 
of 40ft or 20 seers, as the consumption per head of population (250 millions) in India. 
But Messrs. Thomson & P/I y trie’s estimate appears, from our statistics, to have 
been pitched too|high. Allowing for the imperfection and incompleteness of the pre¬ 
sent statistics of sugar cultivation, I do not think we can give for India higher esti¬ 
mates than those subjoined : — 

Area under sugar-plants. Outturn of coarse sugar per acre. Total outturn. 

2$ million acres. 20 cwts. =*■ 1 t«>n. 2\ million tons. 

“To produce 100 million cwts. or 5 million tons, as estimated by Messrs. 
Thomson & Mylne, India would haveto double either its present area under sugar- 
plants 01 its present outturn per acre. Doubling the area seems almost impracti¬ 
cable, foi it must be remembered that the cultivation is limited by the supply of water 
and manure, also the unsuitableness of the soil in many parts of India, and that it 
could haidly be extended so largely without trenching seriously on the area under 
food-grains. As to doubling the present outturn, this seems possible in^ course of 
time by intioducing improved methods of cultivation and of extracting the juice. 

“ We also find that, with the exception of the Pan jib, the Central Provinces, and 
Berar, the area under suga.-plants in the other British Provinces has increased dining 
the last ten years: the area in the Pan jab and the Cential Provinces appears to have 
contracted in consequence of the extension of raibvay communications : that in Berar 
has remained stationary. 

“The following table, which has been compiled from the crop statements for 
18S5-86, professc, to show the extent to which sugar-plant-growing prevails in each 
British Province and in Mysore : — 


1 

Province. 

Area under 
cultivation 
; in acres.' 

Area under 
sugar-cane 
Thousand 
acres. 

Percentage 
of sugar-cane 
area, to total 
cultivated 
area. 

North-Western Provinces . 

25,100 

788 

3**4 

Oudh. 

8,800 

142 

1 *6i 

Panjib. 

20,500 

33 * 

1*61 

Assam ....... 

1,600 

20 

1*25 

Bengal ....... 

1 * 54,500 

3*2 

*57 

Mysore * . 

4,700 

24 

* 5 * 

Central Provinces . 

i 3 > 5 oo 

48 

*35 

Bombay ....... 

25,400 

70 

•28 

Lower Burma ...... 

4,200 

10 

*24 

Madras ....... 

22,400 

46 

•20 

Berar. 

6,500 

5 

*08 


“These figures also indicate that the acreages given for Bengal, Madras, and 
Bombay have been under-estimated. The figures for Madras and Bombay are ad- 

* Three o’s omitted. 

f Taken from Appendix I (page 39) to Famine Commissioner’s Report* 
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rnitted to be below the mark for the reasons already explained under the respective 
Provinces. As regards Bengal, it would probably be found (were actual measure¬ 
ment ot the sugar-plant area undertaken) that 600,000 instead of 312,000 acres 
would be a nearer approach to the truth. In Appendix I (page 40) to the Famine 
Commissioner s Report, the area under sugar-cane is estimated at a million acres, but 
this again seems to be too high.” 

. u wil1 be seen fr o m the above reference to Messrs. Thomson & Mylne 
that these gentlemen estimate the Indian production of suo-ar at exactly 
double what has been determined by the Government. *This may be 
largely due to their providing more carefully for the mistake which some 
writers incur in regarding “ gt!r”, “unrefined sugar. ” and “coarse 
sugar” as synonymous terms, but it seems also probable that they allow 
for a larger area than has been ascertained by Government to be actually 
under the cane. Mr. Schofield suggests that the area in Bengal, when 
actually surveyed, would very likely be found to be more nearly 600,000 
than 312,000 acres. The Bengal Government in its reply to Mr. Scho¬ 
field’s Note, however, reduced the original figure of the outturn in one or 
two districts, to that now shown in the table above (p. 116), but made no 
material alteration on Mr. Schofield’s original calculations. The writer 
concurs in the opinion that Bengal at least of theprovinc.es and Native 
States shown in the table above is likely to be considerably understated 
and from two reasons, viz.:— the yield per acre is abnormally low - the 
consumption per head of population is much less than all persons qualified 
to judge affirm it to be. This remark, however, applies to many other 
parts of I ndia besides Bengal, so that in concluding the present chapter it 
may be added that very little of a trustworthy nature is known as to the 
production and consumption of sugar in India as a whole, though accurate 
returns exist of certain tracts or for certain features of the trade! 

DISEASES, PESTS, etc., TO WHICH THE SUGAR-CANE IS 

SUBJECT. 

,s so ™ewhat difficult to suggest a classification of this cubiect that 
Ii tyv P? ssoss at ° nce thp advantages of scientific accurcay and brevity. 
y? °'yever i be admitted that there are three main groups : — Diseases 
Pe i t .\ and Enem,es - The first of these are manifested by fungoid 

? ; V J S apP j ar . tbe cane either as the cause or consequence of 

d.sease lhe second and third may both bo admitted as embracing insect 

b y) lt ; r f 1 st . r,ct,on b) th( r section, which may be specially designated 
pests of all insects that live within or upon the texture of the cane and 
the relegation of ants to the same category with jackals, rats, cattle, etc 
will, it is believed, be readily appreciated. Some of the disease, as abo 
ot the pests, may be said to be a consequence of weakness caused through 
defective cultivation or unsuitability to climate and soil. Indeed, the hls- 

oric evidences of Indian sugar-cane planting favour the opinion that the 

tT^nolk 6 ^ 1 ^ CaU f of , ? iseas . e and P^ts is the over-profitableness (so 
to speak) of the undertaking, since it engenders a greed that neglects the 

of country ^ of piecaut, .°r ,s * 1 be continuous cultivation, on a certain tract 

the s ock y kr I ff ° f , cane t u,ti ™ately results in weakness G f 

ne stock and its clcstrurtion either by fungoid disease or ncsi s , 
most essential elements in cupar-care ' Zr* 2 V [ fhc 

crops and periodic renewal of stock. ' ’’"‘ff” qf 

pensive manuring and hidi class min van « u forri | er ,s disregarded, ex- 
is believed, renewal of stock cannot hL *1 1 ha Y e to be rt? sor(ed to, but it 
planter. The calamity that lias been raratiM? GVe - n by tlie ™ oSt scientific 
which at the present moment is causino ^ i y Wltnessed ln fr,dia and 
Colonies the gravest anxiety appears to null" and Some of the ® rit, ’ sh 

ness from continuous cultivation which remfcta^ 1 X* u P ePVene « a vveak - 

n rv - n aeis the crop an easy prey to 
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disease and pests. Although several palms furnish a considerable amount 
of sugar, no writer appears to have made the diseases and pests of these 
palms the subject of any special inquiry. It is admitted, however, that if 
tapping of date-palms commences at too early an age, the yield of juice 
shows signs of decreasing vigour at a correspondingly early period. The 
tapping of palms is, however, so to speak, an injury to their growth, which 
must result in their destruction after a fixed number of years. The palm- 
sugar grower is. by his religion, required to set apart at least one tree in 
his plantation to the gods, and this, not being tapped, becomes much heal¬ 
thier and larger than the others, and produces annually a considerable 
amount of fruit, the seeds of which are used in rearing fresh plants to 
take the place of the exhausted juice-suppliers. Palm cultivation is, there¬ 
fore, a very different undertaking from that of cane, and it does not appear 
that there are any special diseases attributed to the sugar-yielding trees as 
distinct from those grown for their fruits or fibre. 

I. Diseases of the Sugar-cane. —Only one or two writers allude (and 
in the most general terms) to the existence of fungoid diseases on the 
Indian sugar-cane crop. Thus, for example, it will be seen below in the 
account of the Karnal district of the Panjdb (p. 187) that it is stated a 
smut, known as al, often makes its appearance when east winds prevail. 
The late Dr. Barclay, who devoted much patient study to the. fungoid 
diseases of the crops of India, possibly never had the opportunity of ex¬ 
amining sugar-cane. The subjects which he was able to accomplish were 
the diseases of the crops of the Himalaya, for, prior to his being located at 
Simla, he had not taken to that study. The reader will find under Sor¬ 
ghum vulgare a review of one of Dr. Barclay’s latest papers, which will 
serve to indicate the immense importance of his researches, and the irre¬ 
parable loss which the country at large sustained in his premature death. 
Smut is said to have been seen on the sugar-cane of Natal (and the 
fungus identified as Ustilago sacchari), but the opinion was formed by the 
investigators of the malady that it was caused through defective cultiva¬ 
tion. The reader will find above (under the paragraph on Java Canes) 
allusion to the fact that a Mr. R. D. Kobus had recently visited India on 
deputation from the Java Government, to see whether he could secure fresh 
c tock of cane, since that of Java had suffered so much from fungoid disease 
that it bad been thought the preferable course to procure a fresh supply. 
Whether the disease alluded to is actually a fungoid malady or simply 
U rm f ” or unc of the numerous other insect pests that arc known to overtake 
each country when cane has been cultivated for too long a period without 
renewal of stock, the writer is not in a position to say. 

II Pests —Various authors allude to insect pests as following mostly 
on the tract of defective cultivation and as often doing serious damage, 
it is difficult to discover how many pests there are in India of this nature. 
Some are spoken of as « caterpillars,” others as “ moths, etc. One only 
h.-s been hitherto made the subject of special inquiry—! he Sugar-cane 

Borer Moth. ( *dhosah ). The reader will find a brief abstract of the leading 
facts known regarding this pest in the article on Pests, Vol. VI., Pt. I., p. 152. 
Mr. Cotes (Indian Museum Motes) writes that for at least the last 100 years, 
the simar-^ane, in the different parts of the world, has been known to be 
subject to the attack, either of this pest or of others so closely allied, as to 
be scarcely distinguishable from it. The larva of the insect commits 
great depredations in sugar-cane fields by boring into the stalks, often 
thereby setting up putrefaction, so hat the stalks become worthless. Inci¬ 
dent il allusion to this pest will be found in other chapters of this article, 

* Daeatraia saccharalis, Fabr . 
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more especially that in connection with the destruction of the Red Bombay 
cane which was grown in Hughli, Rungpore, and Burdwan in 1857. Also 
the calamity that overtook the Otaheitc cane in the Bogra district (about 
the same time), when that much-prized form was reported to have “ rotted 
in the fields emitting a most offensive smell. 55 Although the insect was 
not specially mentioned by the writers who described the destruction 
of the Otahcite cane, the symptoms of the disease that overtook the industry 
were precisely those given by subsequent observers to that of the “Sugar¬ 
cane Borer. 5 ’ Mr. Ootes remarks that this pest “ is almost universally 
supposed to make its appearance only when moisture is deficient. ’’ Babu 
Jaykissen Mukerji (Journal Agri.-Hort. Soc. India, IX. t 355-358) seems 
to have formed the opinion, however, that the worm appeared in the red 
Bombay cane (cultivated in Bengal) only after it had been continuously 
grown for a certain number of years. Many other writers allude to this 
same fact as observed with the ordinary canes. The continuous cultiva¬ 
tion of a peculiar cane on a holding for more than a certain number of 
year's results, it is said, in its degeneration and very often complete exter¬ 
mination by the Borer Moth or some other equally potent disease. Babu 
Jaykissen’s observations are pregnant with value, since doubtless a vast 
improvement in cane cultivation would be effected by encouraging an 
exchange of seed-stock from a distance. “ In these places,” Babu Jay- 
kissen remarks, “ where the red canes were planted earliest, i.e. 9 about 
twenty years, the disease appeared slightly about two years ago. Last 
year the decay increased, and this year total destruction has taken place. 
Where this cane has been introduced only lately or ten or fifteen years 
ago, there the crops, though they have somewhat suffered this year from 
excess of rains, yet they are free from the disease. In the lands of the 
Burdwan district, bordering on Hughli, a similar result has taken place.* 5 
It would, therefore, seem highly probable that, although climatic conditions 
and peculiarities of soil may favour the growth of this peculiar disease, the 
most likely cause is the weakness engendered by a too continuous cultiva¬ 
tion of a particular cane on the same fields. Although India very likely 
can never hope to grow the superior canes of the West Indies and other 
foreign countries, it seems probable that past failures were largely due to 
a too precipitate and greedy cultivation which neglected the most ordinary 
precautions against disease and exhaustion. Frequent exchange of stock 
from one province to another might have saved the superior qualities of 
cane, which half a century ago were highly appreciated and in great demand 
by the Native cultivators. It will be seen that a worm known as kansua 
is alluded to below (in the account of cane cultivation in the Karnal dis¬ 
trict of the PanjSb) as being common when the east winds prevail. It 
seems probable, as already suggested, that there are more insects than one 
that do damage to the Indian cane crops, but until these have been ex • 
amined by an entomologist, it is impossible to form any definite opinions 
from the writing of unscientific observers. The pon hi me or “louse 55 
tlcerya saccbari & Pulvinaria gasteralpha) which do so much damage 
in Mauritius and Bourbon do not appear to have been observed in India. 
In dry hot weather these insects frequent the roots of the cane and do 
much injury to the young rootlets. “ The young run about on the green 
shoots and leaves, until they find a suitable spot where thev may fix them¬ 
selves for life. They are armed with a long sharp probe.'which they in¬ 
troduce into the new sap-wood, and suck away the juices of the plant, 
sometime? till they have quite destroyed it. They spread rapidly and are 
tenacious of life 55 (Spots' Encyclop ). * 1 

A disease or pest popularly called “ rust ” has for some time now been 
determined to be due to minute mites which belong to the genus Tarsony- 
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mus. In the Kew Bulletin {1890 , 8 $- 8 S) the reader will find particulars of 
these creatures. They are extremely minute Acari, almost transparent, 
found chiefly in the axils of the leaves. Along with these several other 
species of Acari often occur, such as Damceus or Notaspis and several 
forms of GAMASiDiE. The last mentioned are supposed to be predatory on 
the real pests—the Tarsonymus. Rust has been noticed in Queensland, 
the Malay Archipelago, Mauritius, etc., but apparently no writer has 
discovered it in India. 

III. Enemies—The Money-lender.— The poverty and social habits 
of the people of India should perhaps be ranked as the chief enemies of a 
greatly extended sugar-cane cultivation. The actual cultivator is every¬ 
where the prey of a tyrant whose oppression is unequalled in the annals of 
the agriculture of any other part of the globe, namely, the money-lender. 
So very profitable is every stage, from the cultivation of cane to the refine¬ 
ment of sugar, that where loans of money are not required, through the 
indigence of the people, they are forced on them through ignorance of 
the °dangers they are being lured into. Once in the hands of the 
money-1 mder, cultivator and manufacturer alike, become his slaves. No 
demands arc made for a time, until the iniquitously high interest has raised 
the original loan to a sum which, by no chance, can ever be paid olf. I he 
various efforts made by Government to check this evil have, through the 
false reports, been distorted into arguments to strengthen the usurer s 
position. Thus the registration of loans, instead of giving the receiver 
the protection of law, on the legality of the giver’s claims, has been repre- 
senied as legalizing these claims. It would be beside the scope of the 
present article to review, however briefly, the various efforts that have been 
put forth to ascertain the extent of, and it possible to check, the indebted¬ 
ness of the sugar-cane grower and manufacturer to the money-lender. 
Such questions fall more naturally into the field of the student of Political 
Economy, but it may fairly be said that no feature of the great problem 
of sugar cultivation in India calls more loudly for solution. Profitable 
though it be, the expense that it involves, deters the more thoughtful 
cultivator from attempting cane, since the experience of his neighbours 
warns him against the persecution of the money-lender. Without money 

he cannot cultivate cane. . r 1 a 

Social Customs.— But the social habits of the people of India in 
olher respects are opposed to extended sugar cultivation. I he profits are 
inmenselv minimised through the absured injunctions of religion and 
custom The sugar-cane field becomes on the days of harvest the scene 
of uni' ersal jubilation. None who chose to demand a portion can be sent 
enmtv an av and every little service rendered by priest or artizan has to be 
paiS-foron’ascale h remuneration quite disproponioned to.thei s^v.ces 
rendered Ti e picture of the village wayfarer being, by the decrees ot 
the Institute of Ivlanu, permitted to take with impunity a certain number 
of canes but exemplifies the antiquity of the social custom that has to 

admit p’cttv theft as" necessary evil,'best guarded against by surrounding 

the plot of cane by a hedge as it were of an inferior sort. In a paper 
which appeared m the Kew Bulletin (r8go, p. 7 *) Mr. O. B. Olarke ad¬ 
vances the very opposite opinion to that held by the writer, namely, that 
small holdings or plots of sugar-cane are not remunerative. Mr. Ola.ke 
s'ivs • “ In Bengal, sugar-cane is often in half-acre plots ; it does noL pay 
the cultivator to watch so small a piece, therefore, every boy, every gharry- 
wallah* who passes, takes a few canes, and every clepham takes many. 
Gross robbery is also frequent. These small plot s are very freq u ently thus 
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half destroyed before cut. I have seen them wholly destroyed. In plots 
of 100 acres the percentage of loss from this cause would be ‘insignificant.” 

Now Mr. darkens words might be true of the unfortunate cultivator whose 
half acre of cane chanced to be by the high trunk road. But let it be ' 
called to mind how few, how very few, roads there are in Bengal along 
which either children or carts, not the cultivator’s own, ever pass, and the ' 
dangers thus exalted to be of primary importance disappear from con- , 
sideration. The answer to Mr. Clarke’s contention, however, is not far to 
find, and it is this that perhaps more than three-fourths of the cane grown 
in India is in plots that do not materially exceed the area which Mr. Clarke 
regards as unprofitable. A single cultivator, owning more than 2 or 3 acres of 
cane would, in Bengal, be a wealthy man. Conf. with p. 256). The great 
bulk of the sugar-cane of India is grown near the homestead where it is not 
only well manured but easily tended. The depredations effected by man, in 
the way indicated by Mr. Clarke, are the least important of the losses sus¬ 
tained through countless centuries of social evolutions, but which still leave 
the half acre of cane the most profitable crop in the ordinary rayat’s holding. 

White-ants, Jackals, etc.— These are, however, enemies against 
which the cultivat »r is ever on his guard, and against which at times he ‘ jgg 
is helpless. Most writers, in fact, allude, as of serious moment, to the 
ravages of jackals, rats, and white-ants. These enemies of the cultivator 
have led to a long series of countless selections which have resulted in 
hard canes which “ neither the teeth bf the jackal nor the forceps of the 
white-ant ” are able to break through. An inferior quality of cane, proof ' 
against these enemies, was found (and naturally so) to be more profitable I 
in the end than a cane one half the produce of which would be removed 
by these depredators. Several of the reports here quoted show that in ' 
many parts of India, as, for example, in the great sugar cane area of 
Bengal, whole crops have been entirely destroyed by white-ants. This | 
remark, it will be seen, .has reference, however, more especially to the 
superior qualities and imported forms with thin barks. But Mr. C. B. | 

Clarke in his paper which appeare<i.in the Kew Bulletin ( 1890 , p. 72) \ 

seems to greatly under-estimate the seriousness of white-anU as an enemy I 

to sugar-cane planting. He says they are" fearful in Central India, trouble- I Q on r ^,,7/, 

some in Chota N'agpore, and unimportant in I engal.” This opinion, the I pp.\ /t ')cr, 

writer by no means finds borne out by the reports he has consulted I 161, is. 5. 

White-ants would appear to be everywhere of equal moment, except with 

the canes grown in damp soils or submerged lands. Much has been 

written on the subject of the prevention of the pest of white-ants. The 

Natives in some parts of the country tie the leaves of some half a dozen j 

cancs into a tuft. This is said to give them strength against destructive 

wind storms and to allow of the admission of light which the white-ant ] 

and the rat both dislike. On, the other hand, the practice is condemned 

as retarding the growth of the plant and the perfecting of crysta'lizable 

sugar. The individual canes thus deprived of their full share of light 

and air, by being tied* together, become dirty on their stems and yield 

a foul juice—a disadvantage that more than counteracts any advantage 

that may be gained by letting the light reach the ground every here 

and there all over the fi Id. THe best protection against the jackal, and 

the one which saves the crop from the depredations of other animals as | 

wch, is careful fencing, but this is, as a rule, beyond the means of th< I 

ordinary cu tivalor wno accordingly contends against the greater dangers 

of cane cultivate >n by contenting himself with the profit from a very small 

plot ot carie grown near his homestead which thus gets the abundant 

manure due to human influence, and can be carefully tended and pro- 

tested. J 
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Cures for the/White-ant Pest.—To prevent the injury of white- 
ants the Natives often dip the ends of the seed canes in a fluid prepared 
with asafoetida, mustard-oil cake, and putrid fish, etc. Balls of flour or 
other grain, poisoned with arsenic, have also been recommended. These, 
placed in the field, are eaten by the first set of ants and the poison con¬ 
tinued through the dead ants being eaten by their fellows. Mr. Wray 
recommends the use of petroleum as being more certain in its action. 
White-ants, he says, have a strong antipathy to the effluvia of petroleum, 
so much so, that if the ends of the seed canes be dipped in water impre¬ 
gnated with petroleum they will generally be found to be thereby protected 
from the attacks of these scourges. Mr. Cotes recommends as the best 
cure for the Borer worm that the diseased canes should be burned after 
being removed to some distant spot. 

Parasitic and other Plants injurious to Cane. —Mr. J. B. 
Fuller in his report of sugar cultivation :,n the Central Provinces alludes 
to a pest, or rather enemy which often does much harm. It will be seen 
from Mr. Fuller’s account below that the pest fa weed which belongs to the 
ScROPHULARiNEiE) only appears when land has been exhausted by over 
cultivation. This fact is of great significance since it lends support to the 
belief that to the same cause (as affirmed above) is due the plague of the 
sugar-cane borer. Mr. Fuller writes :— 

tc White ants not uncommonly attack the cuttings. In the Bet ul district salt is 
reported to be used in this case, being tied up in a canvas bag and placed in the 
water channel. But the worst enemy which the cane has in these Provinces is a small 
parasitic plant called the “ Agia ” (Striga euphrasioides, Bentk.) which grows on 
the roots ot the cane and rapidly ruins it, producing an appearance in the crop as if it 
had been scorched. The character and effects of this weed have been carefully enquired 
into by the Deputy Commissioners of Narsinghpur and Chhindwara, and I make the 
following extract from the Narsinghpur report :— 

“ On iny way from Birman to Sehora I could not help noticing the number of aban¬ 
doned wells, even on the outlying fields near which there is now no sugar cultivation. 
On enqui' ing the cause I found nearly every one agreed to lay the chief blame on the 
Agia, a weed that appears in the month of e Bhadon, 5 and lives till about * Aghan * or 
• Pus.’ It appears not to injure rice or jowari, but to destory kutki and sugar-cane. The 
weed grows to a height of about 21 inches. When if touches a stalk of cane the latter 
seems to be blighted and scorched. In the cane-field it is said to appear very caprici¬ 
ously, so as almost to refute the generally accepted theory that, like bans grass, it ap¬ 
pears seemingly spontaneously in exhausted soils. It cannot therefore be rooted up. It 
Is no w very common, and though known from of old is believed to have been formerly 
very scarce. 

“‘This points to the exhaustion theory. The men whom I consulted said that even 
when a field is untouched by Agia, or by two other maladies, Kirohan and 
Durki, of whose nature lam ignorant, the outturn is less than what it used to be. 
This may be irue. The depth of water below the surface is what determines whether 
a field can or cannot be utilized for canecultivation, and the quality of our land, which 
can be piofitabiy used for this cultivation, is limited. I think that the main fact is that 
manur* has not been sufficiently used to restore the original powers of their wonderf 1 
soil, a soil which had long rest previous to and for a good time alter the beginning • 
the'English rule in iSi3, and but little rest for the last forty years beyond what it 
obtained by rotation. Manure is but little used even for sugar-cane.’ 

“There can be no doubt that th Agia only attacks plants in poor soil, and it is for 
this reason that it has done so much harm in the Nerbudda valley, where manuring 
seems fo: eign to the habits of the people. Growing a crop of san hemp (CrotaJaria 
juncea) and pIouL i' occasionally used as a remedy. This is of course merely 

a form of manuring. The Deputy Commissioner of Chhindwara (Mr. Tawney) 
found that in a cane field nianui d with poudictte no Agia appeased, save in a 
strip which had been used as a road by the sewage carts and haa, therefore, escaped 
manuring The Agia i therefore merely a concomitant of bad farming and is no 
cause of fear to a care ful uliivator.” 

The determination given above of the agia of the Central Provinces may 
be quite correct, since that species might fairly well be found in Narsinghpur 
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and Chhindwara, bat it may be added that the writer had the pleasure to re- 
ceive from Mr* R. D, Hare, then Settlement Commissioner if. Akola, Berar, 
samples of a weed which was found to effect a similar destruction of the 
jaudr crop (Sorghum vulgare). These proved to be Striga lutea, Lour . 
Mr. Hare’s account of this pest may be here quoted in support of Mr. 
Fuller’s opinion that the agia denotes a soil impoverished to sugar-cane 
by too frequent cultivation of that crop. “ The weed which chokes the 
jowdri is called taluk by the Natives. It grows in the rains and commence¬ 
ment of the cold weather, and flowers in December. I do not think it is 
a root parasite, as it grows quite free from th & jowdri stems. I think it 
acts by taking all the nourishment or moisture out of the soil at the surface. 
Jowdri and cotton are usually grown in rotation on the same lands. The 
taluk always makes its appearance among the jowdri and practically 
never among the cotton plants. If jowdri be grown two or three years 
running on the same field, the whole of it is overrun with taluk; but 
as soon as cotton is planted again it disappears entirely.” It is somewhat 
significant that in the Central Provinces the agia should be regarded as 
not injurious to juar. 

Concluding Remarks on Diseases. 
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Many writers deal with the subject of the diseases of the sugar-cane 
plant. It is somewhat significant, however, that Mr. Wray should not have 
given a chapter on this subject, in his Practical Sugar Planter , and that 
the same oversight should have been made by Mr. Robinson, in his 
Bengal Sugar Planter . Both these expert writers, however, allude to the 
injury ofLen done by ants, jackals, cattle, etc. Mr. Wray referring to the 
effect of frost says that if planted in Decern birr, the cane will lie in the 
ground till February and March before it sprouts. Frost, as the canes 
arc ripening, Mr. Wray adds, not only kills the plants but destroys the 
crystalline sugar present in the sap. But the writer must rest satisfied with 
what has been given above, together with the occasional allusions to the | 
diseases that will be found in the quotations below regarding the chief sugar 
districts, since space cannot be afforded for further details. The general 
principles of sugar cultivation maybe said to inculcate the theory that a 
wet season eitherAli ring the early or late periods of the growth of the crop is 
very injurious. A cloudy closing season, causes the crop to be deficient 
in saccharine matter. A very dry season, immediately after planting, 
even if compensated for by artificial irrigation, results in a poor crop. 
The young canes are more liable to be attacked by white-ants in a dr\ 
season than in a wet one, and if rain be deficient the canes have to bo freel\ 
watered until they begin to sprout. New cultivations, deficient in vege¬ 
table mould, for the reason of their being exceptionally dry soils, are more . 
liable to the destructive visitation ert white-ants than old lands. 

The reader should consult for further particulars on the subject of 
diseases, the district notices below as follows in Bengal, Bogra, p. 48 ; 
Lohardaga, p. 143; in Assam, p. 149 ; in the North-West Provinces (ac¬ 
cording to Messrs. Duthie & Fuller), p. 169; also Azamghur, p.t7o; in 
tin- Punjab, Hoshiarpur, p. 1825 ]harig, p. 183; in Bombay, Khandesh, 
p. 218 ; etc., etc. 0 


METHODS OF CULTIVATION, PLANTING REAPING, AND CULTIVATION. 

EXPRESSION OF JUICE.’ r 95 

So much has been said in the historic and other chapters of this article 
on the early records of the cultivation of sugar-cane in the provinces of 
India, more especially of Bengal, that it does not seem necessary to go over ! 
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these again, the more so since a fairly representative selection of passages 
from the gazetteers and district manuals will be found below. These con¬ 
vey the chief ideas of the various methods of cultivation and manufacture, 
and although the system pursued in any one district is very nearly the 
same in all, still the slight variations justify the publication of the selection 
given, in order that departures from the general* practice may be clearly 
indicated. Besides which the constancy of the opinions and practices 
that prevail is better enforced by the publication of a selection of local 
reports than would be attained by a statement compiled by the author. 
For example, many peculiarities of sugar cultivation are, by writers on 
this subject said to be pursued by the West Indian planters, but not by 
the Indian. 

Ratooning. —Thus it is frequently affirmed that ratocming the cane 
(that is, the production of a second or third crop off the same roots) is 
not understood in India. This is by no means correct, for the practice 
is alluded to more than a century ago, and is regularly followed at the 
present day in many parts of the country. A ratoon crop has even received 
distinctive names in the various provinces of India- names which can be 
shown to carry a knowledge of the subject considerably further back than 
the earliest records of European cane cultivation. Thus, for example, a 
ratoon cane crop in the Panjdb is known as in or da or mdnda , also as 
muridaik (in Delhi* etc.); in the North-West Provinces as pairi {peri) or 
banjar; in Bengal and the Central Provinces as khuntl{Conf. with Frans . 
A rri.-Hort. Soc* bid., VI., 57 ; VII., W3); in theTelegu country as karst ; 
and in Meywara (Rajputana) as korbad. In Bannu (see the passage, quoted 
below, p. 1 Bo), the cane is ratooned for four or five years. The second crop 
is, by many writers, held to be richer in crystallized sugar. In Delhi the 
practice of ratooning, we are told, was formerly more extensively followed 
than at the present day. So again it is often said that the Indian culti¬ 
vators throw the trash (or waste cane) away and neither use it for fuel nor 
manure. This statement is also scarcely correct, though neither of these 
practices are universally followed in India. One cultivator occasionally 
ratoons, but is ignorant of the great value of thetradi as a manure for 
cane-fields; another ratoons and burns the trash as the fuel used in boiling 
the juice; whilst a third is ignorant of any advantage in ratooning, or even 
disputes that there is any advantage in that system, but manures his cane- 
fields with the trash. A fourth preserves the tops for next year s seed 5 
while a fifth views these as useless for that purpose and accordingly gives 

them to his cattle. . f . - , 

Manures.—I t is therefore unnecessary to specialize any one feature 

of the system of sugar-cane cultivation pursued in India, excepting pc 
or mt vysic... i , ... India never manure 


haps that of manuring. It is often said the Natives of India never manure 
their fields While this may be true of certain crops or of certain tracts ot 
country, it is certainly not true of sugar-cane. Mr. Wray enlarges on the 
fact that as in vine cultivation it is f.-und one of the best ot all manures is 
the prunim/s and decayed branches, etc., so with sugar-cane the most 
valuable manure is the cane itself. He, therefore, strongly condemns the 
practice of burning the trash obtained on the expression of the juice. It 
has been estimated, he says, by numerous planters and others, that not 

more than fifty per cent, of the weight of the cane is obtained from it as 

juice by the ordinary mills used for crushing on estates in the West 
Indies; whereas it ha? been satisfactorily demonstrated that the plant 
consists of ■ i«> parts of fluid and 10 parts of woody fibre. 

“ In the case of inefficient pressure, such as shows an amount of juice, 
not exceeding fifty per cent, of the whole weight o: the cane, of course, the 
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remaining fifty per cent, is received again by the soil, under the system of 
manuring with cane-trash. Calculating, therefore, that the quantity of juice 
expressed amounts to 75 per cent, (with good and efficient mills), then the 
green cane-trash or megass available for manure will be 25 per cent, of the 
whole taken from the land. Now, plant-canes generally average from 30 to 
35 tons an acre, which would give, if of the former weight, 74 tons of green- 
trash ; or if of the latter, then Sf- tons as manure per acre, independent of 
the long tops and the dry leaves : the former being generally used as fodder 
for the cattle on the estate, and the latter not unfrequently burned either at 
the works or on the field.” Mr. Wray estimates the value of the trash as 
fuel in comparison to coal, and arrives at the conclusion that it is more 
profitable to purchase coal or other fuel than to burn the trash. Mr. 
Ozanne furnished a very instructive though brief sketch of the manures 
generally used with cane in Bombay. The reader will find Mr. Ozanne’s 
remarks in the special chapter below devoted to Bombay (p. 216). 

' Many writers recommend green manuring with leguminous crops as 
highly beneficial to cane. For this purpose, beans, peas, lucerne, indigo, 
san hemp (see p. 126), may be grown between the rows of young canes 
and later on, if necessary, ploughed into the soil. The Natives so far 
recognise the value of leguminous crops in restoring the fertility of the 
soil that they very frequently follow cane in their simple rotation of crops 
with some of the plants mentioned. Roxburgh, in a paper published in 
1792 ( see p. 22$), dwells on this subject, and Buchanan-Hamilton speaks 
of the usual rotation of cane lasting for four years, pulses or wheat 
being twice grown within that period. Mr. Wray extols the use of indigo 
as a manure for cane. He suggests that it should be sown in lines 
between the cane, and two cuttings obtained and ploughed in before it 
is rooted up. The indigo refuse, after removal of the dye, he says, is also 
highly valuable. The Chinese planters in the Straits, he adds, often 
obtain excellent crops of cane from a soil “ so sandy and otherwise unfertile, 
that no European planter would for a moment think of planting cancs 
in such lands.” This result, Mr. Wray.explains, is obtained by placing 
the stems and leaves fresh from the indigo vats over the roots of the cane 
and then moulding over them. The advantages of leguminous crop 
manuring, Mr. Wray urges, are entirely lost if the pulse be allowed to 
ripen its seed. The best time,he says, for ploughing in the manure is just 
before flowering when the green manure is quite green and succulent. Mr, 
Wray furnishes much useful information on the subject of manures, but 
it may fairly be said that his remarks are on general principles, and have 
by no means any very special bearing on cane more than on any other 
crop. One point may be here alluded to, however, vim., the utilization of 
the dundev or redundar , that is, the fermented wash after distillation. 
Of this substance he says that, asfits name implies, it accumulates at the 
‘‘works,” and instead of there proving offensive and unwholesome, it 
should be carted off to the fields as a manure. An instructive paper on 

manures suitable for cane* will be found in the Journal of ihe Agri.- 
Horticultural Society of India , Vol. VI., pp. 61-91 ; also proceedings of 
1 hat volume, p. 40. A somewhat amusing statement occurs in the Transac- 
r 0 *? th * A g>i.-lforti.-Soc. ( Vol. /., 116) in which gur, used as a manure, 
is said to hasten the fruiting of the mango- 

*: llt be sai d that Mr. Wray’s opinion on the subject of 

manures for cane-fields amounts to this, that given a fairly suitable soil 

and a liberal supply of water, careful cultivation, repeated ploughing and 
manuring with thei cane trash, is all that is needed. The defects of the soil 
may be combated by principles familiar to all cultivators up to a certain limit, 
ut beyond that point sugar-cane cultivation must result in the production 

9 S. 199 


SACCHARUM ; 

Sugar. 


CULTIVA¬ 
TION: 
Methods of. 


Manures. 


Rotation. 

198 

Cunf. with pp 
f45, ISO, iio, 
lSj 9 21$, 225. 


Soils. 

199 











misTffy 




Diet to n a ry of the Econo m ic 


SACCHARUMs 
Sug ar. 


Methods of Cultivation 


CULTIVA¬ 
TION : 
Methods of. 
Soils. 

Low Yield 
through 
Salt In Soil. 
200 

Conf. with 

p. 60 , /6r. 


BENGAL. 

201 


Area and 
Outturn. 
202 


Error In 
Terms. 

203 

Conf. with 
PP' U4' n 5t 
Kir, 25. 255 , 
298. 


of a juice deficient in crystallizable sugar unless the favourable conditions 
of soil and climate be present. Many writers have po'.nted out that the pre¬ 
sence of reli or other salts in the soil" (beyond a certain proportion) invari¬ 
ably results in a watery juice deficient in crystallizable sugar On this 
subject Mr. Wray wrote : “ It often occurs in the Straits Settlements, l)e- 
merara. Louisiana, and other places, that lands are strongly impregnated 
with saline matter; which certainly causes the cane to grow most luxuri¬ 
antly, but affects the juice (and, consequently, the sugar made from it; very 
prejudicially. In province Wellesley, I have known sugar that was quite 
salt produced the hrstyear from such land ; and in the Sunderbunds it was 
so very salt that the sugar estates had to be abandoned/’ It would ap¬ 
pear that Mr. Wray regarded the most suitable soil for sugar-cane as one 
of granitic origin, but which possesses a fair amount of lime. . The reader 
will find much useful information on the soils of India best suited for cane 
in the publications of the Agri-Horticultural Society of India, such as 
Transactions , /., 121 ; III., 33; IV., 134; Journals, Vol. I, 126. 

It may, in concluding these introductory remarks, be said that the writer 
has thought it the preferable course not to attempt to give a review oi the 
peculiar systems of cultivation pursued in India, but rather to furnish a 
fairly extensive series of passages from special and local publications. 
This, it is believed, may prove more useful than a compilation, since the 
works from which the writer has drawn, may fairly be said to constitute 
a library of books, many of which are not very generally accessible to per¬ 
sons not resident in India, 


I.—BENGAL. 

References. — Buchanan-Hamilton , Statistical Account, Dinajpur ; Cole- 
hrooke, Husbandry of Bengal; Proceedings, Honourable East India 
Company, 1700 to 1822 ; also East India Produce , 1840 ; Sugar .Statistics 
of 1848 ; Wray, Practical Sugar Planter; Robinson, Bengal Sugar 
Planter, also Agri.-Hort. Soc. Price Essay on Date Ial,ix >‘ 
Agri. Ilort. Soc . Ind. .— Trans., /., 9S-IO5; It. y rS8; III; 6l ’ 6 *> 

V. , 184; VI., 46-tf $6-59, 239, Proc-7>4i,4b>94!VIII., Proc-8S> '2 , 

132, 200 ; VIII., 89, J57-860, Proc. 396, 44’9, 426, 433, 455 , £***£* 
102, I 363-369; II., 845-348, Proc. 196,2*0, 479, 0 54^44, ‘ 

Proc 4 1)9, 382,293; IV, 6%., /oJ . SW . Jj.i3.y3A 

v? 7/ 77 roc Proc 3 im 40,52; VI., 56 m 67 , Proc. 20, 00,03, 9 , 

VI. U : l S ,P'Z 5 d, .8,-82, 4 sh. 96 ; ix, 3 X 3 # f »<?; 

9^1 • X 241-274 [Price Essay on Date). oy°, z' ' * , /7J * 

^^0^4/44; xii09?356-357, ik 

nil Proc U i6 U An do»n to 

/ / / i nter s ^Statiiticai Account of Bengal, numerous passages, etc, 

Area, Outturn, and Consumption in Bengal.—In o^rocu^for 

Commerce of Bengal applied to the Govern men o ^ P. N orth- 
them a Statistical Return of Lauds, cultivated in Bengal and the ‘ No 
West Provinces for the growth of Cane and Date 
the probable consumption in each district. 1 he reply. which w ~ 

ed by the Government in 1848, appears to deal with ngures collected for 
the year previous. Whether the re urns are actually those for or 

1847-48 is, however, at this distance of time, of comparatively little im¬ 
portance The small volume which was issued under the title ot ‘ Statis- 
tics of Brit si East India Sugar,” contains much of great value, and 
gives the data by which a comparison may be drawn between the sugar 
production and trade of India forty odd years ago and that of the present 
day. It is explained that the returns had all been reduced to one stand¬ 
ard, namely, bighds of 14,400 square feet (or say, -Jrd of an acre), and the 
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produce expressed as gnr at the rate ~£rd* of a maund of 82lb as the 
equivalent in sugar, it may be pointed out that errors in the Agri¬ 
cultural returns of sugar are largely due to one set of figures being 
the fresn.y expressed juice, another the gur, a third the raw or country 
sugar, and a fourth the refined sugar. A comparison of the yield, from 
such figures would obviously be misleading and fallacious. The follo\v 
ing abstract statement of the area, produce, and consumption for the 
eight divisions of Bengal as recognised in the year 1847-48 may be here 
furnished from the Statistics of British East Lidia Sugar 
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* Modern writers speak of the yield as 2} maunds “ of unrefined sugar to the 
maund of refined sugar.” But what is meant by “ unrefind sugar ” ? The rifiner pur- 
chases rab , gur , burci. and other foirns of unrefined sugar, and the yield from ?ur still 
more so from bur a (country sugar) would be greater than from rub. Rdb is the article 
chiefly used by the refiner. It has been drained of a certian amount of its molasses 
Burn, as a rule, is too expensive for the refiner, but it is the unrefined sugar that may 
be said to be used by the middle classes.— Ed., Diet. Econ. Prod. 







S 203 


$ 


A 


I 













Dictionary of the Economic 




SACCHARUM : 

Sugar. 


Methods of Cultivation 


CULTIVATION 

in 

Bengal. 

Area and 
Outturn, 


CCCAU 
rt ra rt 


2£ 
r el " 


‘•a 


3 » 

3 H3 C 

■p c w o o . » 

- . 5 *° W 3 "" ja M v 

2. ^ « a? rt •> WrC 

JSiJ’-SSHHgSn 

"o r ^c>uo2>o 

^(11 r> c fd rt rt+j rt H 

> *o 00 


Chittagong 

Division. 

•tfepung puu *qcj 

-addijL ‘£uo8e))|tp 

tOocO r» O to 

£3 82 

o vc'^ N to to 

-J- O tO 91 

" 2 « 

Hazaribagh 

Division. 

‘uinqq 
•ucjq puc *cS3np 
-reqoi ‘qJJcquezeH 

. 1 . d 

? M (J ►* O c 

CO ot «*» 5 

o 

2 

Patna 

DivisiqN. 

•unjeg puc reqag 
‘eujug ‘pcqeqcq > 

•G 

jjcou n c 

~ t o 

rT c>t/5 0 

o « . c^: 

-052 S 

" 2 O 

Dacca 

Division. 

MUlpB3 P uc 
‘p^unSjo^Deg 'iaq 
-lA'g ‘SujsuotnAw 
‘andpfjinj *BP36(j 

00 00 / o o ♦ 

on 0»I/J CO ►; JO 

«jo o ch 

to to • to‘ t? 

03 O Jg vj lOt> 

to to co 

Mcrbhedabad 

Division. 

‘mnqqApag puc 

Buqn,j ‘pXqTUisfe-vr 
*jnd3ung 'qejnB 
-eg ‘pnqepsqsjniAi 

m . -on -cj- CO 

« to O to - o 

n <0 Ot 

stfos* is" 

to^ O 

Cuttack 

Division. 

•ucpinyj 
puc ‘indeupgq 
*0i05C|cg spenno 

CO n CJ to to to 

. §" 

c» . o 
^2 2 

Bhagalpur 

Division. 

•qcpicw puc 
« 4 nqi|l ‘qcoujng 
*jrXq3uow ‘jnd 

-feuiQ *andfcScqg 

1,54,424 
14,31,073 
M.S. C. 

9 8l 

8 , 03,200 
not returned 

Jessor 1 ! 
1 Division j 

1 

*;csbj 

-eg puc •ejnoucg 
‘eappoN 'uuSuh 
‘ ucMping *sqeu 
-unSjpg-vt ‘aosspf 

1?°'° §§“ 

SjowS gv* 

tCg ot 



o U " 


a 


U£ 5 

sf! 

® = f 

oc — G 
D. rtf 
u 3 
K »- *3 
z<0 


& 

is 

e. 

3 > 

f 

< 


a. 

s 


If 

«i 

la 

S u 
3 3 
20 


0 


§1 

u .5 

°-g 

J O 

s e 


-’•art 
u a % 

°S^d 

^2,c 


& 

o 

a. 

X 

ul 


- zjiz; 

3 &§. 



S 203 


The juice of the date, it is explained, was not always manufactured into gtir, but was , as at the present day, largely fermented and distilled, 
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thus be seen that in 1847-48 there were 6,71,381 bighds (223,793 CULTIVATION 

under aucr f* O 1 n IT O 1 n i 1 « n 4 4- #-« #-» ^ r. 4- « fVl n f C /4 4 in rl I __ ^ 


Bengal. 

Area and 
Outturn. 


It will ^ ottll ulIclL 1047*40 mere were 0,71,301 oignas 93 

acres) under sugar-cane in Bengal, and that these were estimated to yield 
^7»37>6 oo maunds of gur or, dividing the total production by the acreage 
10 maunds 1 seer and 5J chatdks per bighd (say 30 maunds an acre; 

I Bis would represent the very low average outturn of about 8 cwt. of 
crystallizable sugar an acre. There were, however, found to be 6,390,590 
date-palms which yielded gur, as also 937,278 that afforded juice made into 
a beverage. These trees added to the Bengal supply of 10,1*7,445 
maunds and thus raised the total produce to 77,75,045 maunds. The 
consumption was said to have been 55,20,526 maunds of gur or 5 seers I2§ 
chataks on the population of 38,327,225. A balance was thus available for 
export which added to that shown in connection with the North-West Pro¬ 
vinces, and that of Madras made a total of 1,821,855 cwt., expressed as 
. refined sugar. The exports w^ere for 1847-48, 1,229,828 cwt , so that there 
remained the ultimate balance of 592,027 cwt. of refined sugar (or its equi¬ 
valent in gur) as stock in hand to meet the details of internal trade. Thus, 
for example, Bhagalpur is shown to have consumed 3,317 maunds of gur, 

Cuttack 1,03,651 maunds, and Chittagong, 1,08,233 maunds in excess 
of their production. A considerable trade took place from Calcutta to 
Bombay and Burma, so that there was relatively quite as extensive an 
interchange between district and district and between province and province 
forty or fifty years ago as at the present day. 

It is to be regretted that detailed returns of the cultivation of sugar¬ 
cane cannot be obtained for each year for a number of years back. We are 
accordingly left to speculate on the fluctuations of production by the indi- 
cations in the statistics of foreign exports. This remark is more peculiarly 
applicable to Bengal than to any of the other provinces of India. Indeed, 
as already remarked, fuller particulars, almost, are available regarding the 
sugar cultivation and trade of that province forty, fifty, or a hundred 

I T ? OSSe .f at . the P rescnt da y- The Statistics of Sugar, 
v las been freely utilized above, is, for example, by no means the only 
publication that has attempted to set forth the area, outturn, and con- 
consumption of sugar in Bengal. The Honourable the East India Com- 
pany published in 1792 a statement of the sugar cultivation of the Lower 
I lovinces. I here were (according to that statement) 1,50,732 bighds 
under cane in Sarun, Tirhut, Shahabad, Dacca, Jessore, Dinajpur, 

Kamghur, Murshid&bdd, Burdwan, Midnapur, Beerbhum, 24-Per- 
gunnahs, Chittagong, Sylhet, Pumea, Calcutta, Rungpore, Tipperah, and 
Bhagalpur. The yield from these districts is said to have been 1.14,525 
maunds of refined sugar and 4>75>824 maunds of gur. But these figures, 
even if they could be believed to have any thing like expressed the real 
sate of the Bengal sugar enterprise 100 years ago, are not in them- 
i f 01 v , cr ^ S reat interest. Abundant evidence exists in support 
wiih fh^ l r ° n t l iat tlie * estivation of cane greatly expanded in India, 

India c I^f ted in Europe through the action taken by the East 

in the exDlanata ^ ere however, certain features of distinct interest, 
for the year 1 702 y ma , de b , y th . e officers who furnished the returns 

the following Jccur - _ r ’’ exarn P l ?> °f quite half the districts, remarks like r J , 
by the canes yields’little or ? no crystal' m K anufactured 5 the juice afforded u {:,' is ' iK £ 
cane grown in this district is eaten SUgar ; or a S ain > tbe su ^ a ^' ’«> 'A 2t 9, 

How far similar rexarks are true nfV ' esUfar uscd bein 2 imported. 252-255; 
at the present day would seem a olint S ^ ar * c f ne S rown , bengal 
deration. Numerous writers dwell (T that . desel ' ves careful consi- 
dTtam soils of Bengal for the n od, ’ • f xam P le - on the suitability of 

for sugar-making. 'Others on the fartTi° f . Can ®’ good for eating b “‘ bad 

fact that owing to the unsuitability of 
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the soil the cane grown is of the most inferior kind. Upon the variability 
of yield, due to such canes may, therefore, be largely attributable the vast 
differences in the returns published and not of necessity to inaccuracies of 
compilation. Suitability of soil, superiority of cultivated race of cane, and 
greater facilities of expression of juice, and isolation of sugar may fairly 
well be admitted as doubling the outturn. The 223,733 acres of cane, 
recorded in 1848, yielded an average of 21*4 cwt. of gttr per acre. The 
figures of 1792 show a very different result. If these figures can be ac¬ 
cepted as having fairly expressed the sugar-cane area of Bengal a century 
ago, as also the approximate outturn, it may be said that there were 
53,244 acres under cane and that the yield amounted to 8,19,399 maunds 
of gtir, or an average of 11 cwt. per acre. That result would be very little 
more than half the acreage outturn of ^tir shown for 184S, as also less 
than half the yield of gur recorded at. the present day. But this result 
shows conclusively the error of dividing the ascertained area by the total 
produce, in determining the yield of sugar per acre—a method, however, 
which has been pursued by all modern writers. 1 he Honourable the 
East India Company realized a century ago that, to develope the sugar 
trade of India, there were certain subjects regarding which it was neces¬ 
sary that they should be possessed of detailed and accurate information. 
Amongst these may be mentioned the area devoted to the cane, the yield 
of c*ne per acre, the various qualities of cane grown, the yield of crystal- 
lizable sugar from the sugar-yielding varieties, the consumption of cane 
in its raw state; the consumption of gur, deficient in crystallizable sugar; 
and the consumption of sugar itself. They fully appreciated the fact that 
the total sugar-cane in India can by no means be viewed as the raw 
material of the possible sugar supply. The Company were well aware 
that to the Natives of India a high percentage of sweetness (regardjess 
of the yield of crystallizable sugar) was the chief criterion of cultivation. 
This made the area of sugar-cane cultivation by no means that on which 
estimates could be framed of the possible supply for the European 
market. They saw also that certain districts and certain cultivated races 
of cane were the chief sources of the sugar procurable in India, and 
accordingly their officers had instructions to draw up their forecasts 
with due regard to these considerations. Reviewing the numerous 
reports received the Board of Directors published in 1792 the following 
pr&cis :— 



mistaKc in tne imormacion t ecoiveu lumn.K- _ n Ann r-<; 

stance to him. At the same time they remark that ti e nat i /cs ‘ , , . • or , r :_ 

sugar to have less strength than the Rengal; and they unders - _ ‘T [u c 

ments made in Calcutta o n gur from Benares and from different part o . 5 ;*’*- 
former gave little or no sugar, the latter its due proportion. But these e. p - 

cannot be considered as conclusive, without t were to be ascertained in what « - 

th e g: 'tr was made, and in what repiUe the natives he’d it Were an experimen 1 e 
mad'-- on the pateli gxir from Rungpore, which is gathered in October, no sugar vvou 
be produced. The land about Santipore appears to yield less sugar than any other 
place tnent! >ned. It is within the knowledge of the Board that the soil 10 that par 
of tho countiy. and in general of the large eemindari of Nuddea, is sandy, light, ana 
poor. The Rungpo»e and Dinageporc lands stand at less produce than those 01 
Burdwan and Beerbhum ; but the computation is formed only upon the awul khat. 
Or the sort of chtni which is more purified than th cckb iri of Bee bhum and Burdwan, 
consequently, without the sucar b in the same state, an exact comparison cannot be 
formea. The same observation applies also to anv comparison that may be endeavour¬ 
ed to be formed between the foregoing statements ot the produce of an acre in these 
provinces and of an acre in the British West Indies, from whence, almost the whole ot 
tne sugars are exported in the Muscovado State. The Board understand that West 
Indian Muscovado sugar lo^es about £rd of its weight by claying; and as the West 
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india clayec sugars arc said the m ost to resemble the chini of this country some 

w? 11 V t 2 ‘? ^°A r J 1Cd betwcen . the produce of an acre in this country and in the 
\Vcst Ind.a Island. Many acres of plant-canes in the West India Islands arc said to 
yield 5,000ft of Muscovado sugar, deduct $rd loss of weight by claying, vi*„ i5.cwt. 
44 bj and there will remain 29 cwt. 861 b. 1 his, even allowing tor the difference 

between clayed sugars and chim is so much beyond the highest Bengal produce, 
that it marks something extremely f avourable in the soil of these particular lands. 
But the general produce of the west Indian Islands is said to average not more than 
one hoshead ot 15 cwt. to an acre: deduct }rd loss of weight by claying, and the pro¬ 
duce will be 10 cwt. per acre. 1 his, allowing for the difference between the clayed 
sugar and chini, may be rated at about equal to the produce of the Rungpore and 
Dinagepur districts, and below those of Burdwan and Beerhhum, which are the chief 
distiicts in Bengal Proper that produce sugar for exportation.” 

It will thus be seen that the East India Company made its calcula¬ 
tions on Native refined sugar (chini) and purposely left out of calculation 
gur —an article for which there was then little or no demand in Europe. The 
Hoard, accordingly, furnished the following estimates of the acreage yield 
of chilli — 
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Bur* I wan . 
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rtfi a nel hese reC ° rdS ’ ** lear " 
afro, a little nvPmr«4 leid ot rehned sugar was 100 years 

the total production in' Benglfwas divided ^' l \h ***' ?' huS ’ whe " 111 1702 
cane, the average vipM . ^fu dlvided b >' ‘ he area known to be under 
me acre J '‘P'? ssbown as H cwt., but, when the sugar induc¬ 

ted to be 27 cwt. of tV a tw* cons ' de ™ 1 '}™’ t ' ;f: yield was demonslra- 
U6) t 0 be the r • b gt lre will be seen (by the table at page 

ment of h,d£ in C ° arSe SUgar ” rec °" rdcd b V the Govern- 

strong’ nrpmimnf for tbe P rovinces of British India, but there is 

placedn\he vielr^ e f eviden ^ e tbat 179 2 1848 a vast improvement took 

: nT the rmtH 1 °f refined, sugar. This opinion is arrived at by compar- 
iT-iven fnr In 1 848* in the chief sugar districts with that 

- ^ 2 ' • * that ’ improvement can be thus shown to have 

tint tWo 6 ' dUr ‘u r ldlG ^ rst this century, led the writer to suspect 

qfltnlttnrWw 3 ^ A 5 - some serious error in modern statistics, unless it be 
J. ?? .v ,n this respect the sugar industry of India has retrogressed 

av~ i-1 1 yearS u V is ni ° re than ,5 ^v. however, that the low 

fartefu^r rp ^t has hern produced by including in the calculation 

r 'h S t,iat r? f,orc V? su ? ar whatsoever, 'it seems, therefore, 

This wou id not, Of course "aftoct tl!o i , nl l’ orlanoe in sugar supply, 

duction. but it <vould ™o , f l Unt to be shown os the total pro- 

affords less than half what is obtainin''& ma [™ India that i,s c: . ,nP 
Improvement and exnan >;r.mr ->( . t,le ot her sugar-cane countries, 

ledge of actual sugar production if de P e ndenl upon a correct know- I 
by the writer that considerable doubt more than one P lace becn ur £ ed I 
e doubt exists as to the meaning that should be 
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placed on the term, “coarse sugar,” estimated for in the table at page 116. 
Comparisons with the West Indies and other advanced countries in sugar¬ 
cane production are, therefore, practically impossible. It is generally said, 
for example, that in the West Indies tfie yield of crystallizable sugar is 
2 to 3 tons an acre. Certain writers compare India as affording 1 ton of 
crystallizable sugar; but the table alluded to gives the average for the 
British provinces as 27-9 cwt., or, say, 1 ton of “ coarse suear,” and if this 
be gtir the actual yield of crystallizable sugar in India would be little more 
than one-third of a ton. The writer reiterates this feature of the Indian 
sugar trade because of the fact that, if the mistake of “coarse sugar ” or 
gur has been made with crystallizable sugar, it affects materially the esti¬ 
mates of consumption per head of population as well as the outturn per acre. 
One writer, however, whose communication has been submitted to Govern¬ 
ment under the seal of confidence, affirms that by the process adopted by him 
he regularly obtains from the Native cane a product equivalent to the Native 
cnir, which affords 14 per cent on the weight of cane with 10 per cent, ot 
sweetness. This is equivalent to 2*44 tons crystallized sugar an acre or o 
atotalof 3*27 tons of sweetness. Such a result demonstrates no on > 1C 
vast advantage of superior appliances and methods, but the possibility o le 
average yield in India being considerably nearer a ton of crys a i/a. 
sugar, or 3 tons of gur or “ coarse sugar ” on that portion of thesugi 
area which is specially grown for the production of sugar. eie 11 
case that the entire area was grown for that purpose, the total produc¬ 
tion of India would, therefore, very probally be nearly three times as g»ea 
as has been shown in the table at page 116. It will be seen below that 
Mr. Basu says that, while the cultivator in Palamau is happy to gel 25 
maunds of gtir per acre, the yayats of HughK and Burdwan would not con¬ 
sider the cultivation paying under 60 mauuds of gu> or, say, i of a ton ot crys¬ 
tallized sugar. An average of 287 maunds of gtir an acre for the entire 
province, thus very incorrectly represents its sugar-producing districts. 
But to revert to the returns of the Bengal sugar-trade of 1 79 ! ( ma y. e 
said that a certain amount of confidence can be placed on the information 
procured by the East India Company, owing to the well known interes 
taken at that time in the subject of the development of the In ^ n ^P.p y 
cf sugar. The Company enforced on its officers the greatest possible 
attention to the subject, and very elaborate and detail-.-d repor ts ; 

lished which comprise several large volumes folly .Husrated. U rebance 
may, therefore, be placed on the ligures of aie quadrupled 

learn that from that date to 1848 the acreage°^o^ed. 
itself, and the yield of gut per acre on the total acreage ^ 

This latter fact seems deserving of special consideration r f * om 

tifv the opinion that one result of the demand for ry of superior 

India seems to have been to improve the yield by selection, f ^ 

qualities of cane and otherwise. This process o P 
doubtless extended since 1848 to the present day, and if all be^true 
that has been written of the inferior yield of India, there is an P ® 
room for still farther improvement. But this assumption involves inc 
possible error that the people of Bengal, indeed of India, desire such im- 
provement, just as the calculation of an averag-e yield of crystalli - 
able sugar to the returned acreage is erroneous without due deduction 

* Madras, it will be seen from die remarks below, appears to have attempted to 
make the calf illation correct, since, in the modern estimates of su^ar-cane in that Pre¬ 
sidency, the Government ha:; referred the subject to three sections: 


(a) Edible canes. 


(c) Sugar-yielding can 


(6) Grir-yielding cane 
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being made of the area devoted to edible and other canes which are 
never grown with any idea of being employed in the manufacture of 
sugar. It has already been remarked, but cannot be too prominently 
urged, that the Indian sugar-cane cultivation is by no means charac¬ 
terized by that singleness of purpose met with in the West Indies and 
other sugar-cane-planting countries, vis., the yield of crystallizable sugar 
The cane is grown mainly for local purposes and in small isolated 
patches, as an ordinary agricultural crop in rotation with many others. 
Central factories, such as have been proposed, would, in India, fail to draw 
their supplies of cane from the cultivators and accordingly would sink 
rapidly to the position all sugar factories in India occupy at the present 
day, namely, refineries, unless they grew their own cane. But even the 
refiners find it difficult to obtain their supplies at remunerative prices, 
since the local market for gur and edible canes pays the cultivator better 
than the rdb required by the refiner. It is, therefore, just possible that the 
limits of improvement have very nearly been reached in relation to the 
existing nature of the Indian demand. To effect any very great further 
improvement it seems necessary, that the people should be educated to 
the advantages of using refined sugar in preference to the crude article 
they presently consume. But it maybe contended that such education 
is rapidly taking place, and that one element in this tendency to change 
is the cheap rate at which foreign sugars can be landed in India. The 
yearly increasing imports have hitherto told heavily on the indigenous art 
of refining, but should any unforeseen accident disturb this state of affairs, 
such as the removal of the bounties or a favourable fluctuation in the rate 
of exchange, the imports would be checked and a greater demand arise 
for Indian refined sugar than ever existed before. It may fairly be said 
that certain communities of India are now using refined sugar in pre¬ 
ference to gur and crude sugar, and that as that demand expands, great 
improvements will be effected in the selection of cane, in the methods of 
cultivation, and in the appliances for the expression of juice and manu¬ 
facture of sugar. It is in fact to some such reaction that the refiners of 
Bengal have to look for the restoration of their trade, for India itself must 
be their chief market in future, and the limit of expansion must accord¬ 
ingly be fixed by the rate of the social and material progression of the 
people. 

The bulk of the evidence favours the assumption that the production 
and consumption of gur is far greater in Bengal than has been shown by 
the estimated acreage devoted to the crop. It need scarcely be said that 
no actual survey of the sugar-cane area of Bengal has been made. I he 
figures shown in the table at page iifi, have been obtained as the 
l esult of the personal opinions of local officers. In most of the other prov- 
arp CS f India, where periodic settlements have to be accomplished, the 
su ea r - cane , or of any other crop, is ascertained with very nearly 
c ~, accurac y as is the case in European countries of a like magni- 
ment of th* t pennanent settlement of Bengal has deprived the Govern- 
present state K'S ° f * f 1 ‘/^worthy source of information, as to the 
\uear which i. 2 Ur ?' Parity. Mr. Schofield, in the Notion 
i88S, wrote that tn « Revenue and Agricultural Department in 

the sugatlplant 'L W °" d, £ found ( were actual measurement of 

would Ifa^a er app^S a o ' : ri" ^ £>0,000 instead 0 { 312.000 acres 
Famine Commission's Reportthear;-, ‘"Appendix Mp ; 43) tplhe 
at a million-acres but tb; c J area un der sugar-cane is estimated 
Banerjee (of the ’statistical nV* S f ems t0 be to ° Wffh. Babu Addonalh 
his re jelSSr. ^ovennuent of B.ngct I It. 

m s aoti on Sugar, while lowering the acreage I 
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for one or two districts of Bengal, accepts upon the whole Mr. Schofield's 
main conclusion, namely, that the area of sugar-cane in Bengal must 
eiiher be understated or the outturn per acre incorrect, since 'hve must, 
perhaps, abide by the old estimates and accept the.conclusions arrived at 
in the Note that the rate of consumption of gur is 10 to 12 seers (20 or 
241b) per head.” Babu Addonaih, however, ffers no opinion as to the 
probable accuracy or otherwise of the suggest! n that the area under 
sugar-cane and date-palms in Bengal is more nearly 600,000 than 312,000 
acres.//The writer of the present article, after the most careful perusal or 
all that has been written, is very much disposed to accept Mr. Schofield s 
conclusion, the more so, since the yield of date-palm sugar is by recen 
returns shown to be considerably less than it was recorded some for y- vc 
years ago. Thus, in 1848, the 6,390,590 palms then registered were estimated 
to have afforded 10,37, J45 maunds o {gur* whereas in 1S80 only 7 . 43 * 
maunds are credited to palms. And what is perhaps more stgni can si, 
if we accept as correct the acreage * in 188S, of the palms in >tn< < 
Madras, the former yielded only 247 maunds, while t e a 
maunds an acre. If, however, we express the palms of \> 4 , h. 

accept 400 trees as the number to the acre) the yield in e g 
that year have been higher than in Madras, vte,, 64 8 .naunc s 1 v . 
mer and 40 8 maunds an acre in the latter province. 1 a^ nrr p~cr ( vield 
possible to believe that such changes in total outturn an <i?« other 

could be due to natural causes. We are practically ^ r, < v . , 

explanation, vis., defects in one or other or in both sets o s a 1 c 

The writer in fact is strongly of opinion that arty atte^ p P 

acreage of palms is of necessity misleading, and that tl 
Company's method of returning total production and ou urn P 
trees is preferable. It is obviously incorrect, at all events, o at 4 g 
the acreage yield from palms and cane and to compare the g : 

derived with the ascertained acreage yield from canes alone. 
done whenever the returns of Madras or Bengal (see the a n c, p ^ 
are, for example, compared with those of the North-W est ^ t h e 

the Panjdb. If the palms be excluded from ^ a dr as and Bengal^ the 
acreage \ield of gur becomes 44*2 maunds in the former J, 
in the latter, and these figures may, if so desired. be , c ^he1>anfib 9 

maunds in the North-West Provinces and 27 >') n£ r date-palm sugar 

The reader will find much usefurmformatmn regardingdaWpa. 

below, in the abstract from Mr. yr pf '/ , 09-2/5). * n 

of Bengal (Co,/ „itk p. 270; v i The Bengal 

1894, Mr. S. H. Robinson published his most suggKtt ^ who|e sub ject 

Sugar Planter. Although that little book deals « h a S been able to devote 
of the sugar of the Lower 1 rovinces, Mi. R ' 0 f Bengal date- 

two chapters to date-palm sugar. He defi«« ■ from Kissengunge 
palm sugar production as extending dne east an , R . rg , un g e District; 
In Kishnagur to a little beyond Ndh= h " jn |e Pabna Dis¬ 
and north and south, trom the vicinity of Comerc y country 

trict, to the bord srs of the Sunderbands. It thus covers a tract £ 

140 miles long (east and west^by about 80 d ^ p_^ ^ 

districts are, therefore, Jessor, frnr reedpore, ^nd Back g_ -—--- 


umber of palms which has beenL^bly 
Government of India. It very * 


# The writer has failed to discover the nun 
to the acre in the returns published by the Government - rliu ,. Robin- 

Cot./. Toith p- 141‘ 
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tions of Nuddea, Baraset, and Pabna. nomnson tens us tnat ne nau 
ascertained the annual produce of a full-grown date plantation to be equal to 
78^ maunds of guy per Bengal bighd , which, converted into khour , might 
be taken as equivalent to a vield of about Sa tons of Muscavado sugar pv 
English acre. He then adds that ‘‘The calculation given in the subse¬ 
quent chapter (on Native Sugar Manufacture) proved — jst, that date' 
sugars could be produced at about two-thirds the cost of cane-sugar, of 
equal quality; 2ti I, that the date crop involved little or no risk, and a 
comparatively small outlay in the cultivation; and lastly , that good 
white sugar could be produced therefiom, by Native methods, at a cost of 
R4-10-7 per maund, and fine crystallized sugar at R6-13-9 per maund, 
delivered in Calcutta. * Robinson assumed that the Bengal palm-sugar 
area might be accepted toembrace 10,400 square miles. 44 Let us suppose, 5 * 
he says, “only one-twentieth part of this surface to become, in the course of 
•years, set apart for date-tree cultivation; and that the average produce be 
one-half of what has been calculated as the yield of trees in full bearing, 
which would allow 2J tons per acre per annum. The total annual pro¬ 
duction of such a tract of cultivation, we shall find, will amount to 915,200 
tons of sugar, or more than sufficient for the wants of all Europe.” This, 
however, is only an estimate of probable or rather possible production. 
Robinson gave the total outturn in Bengal of date-sugar, in 1848, as very 
considerably greater than what it is believed to be at the present day. It, 
however, we accept 2J tons per acre as the yield of dry crystallized sugar, 
l° west esl '' a nd apply that to^the acreage returned for 
u v a, the outturn should have been 21,00,000 maunds of sugar (>1*63,00,000 
11 , lt ' UnC ' ,n . ?tcnd °f 7 > 43 » 000 maunds gur. The possibility of such an 
ahmrman 111 1 ie mod ^ rn statistics, renders it undesirable to accept the 
the tihlp 0 t?" Con sumption per head of population given for Bengal in' 
matmii ndf ^ 1 * * ndeed > it may be added that an increase of that 

SvfewlHhr.^° Ud SC T a, ™ ost 5 ustified by the facts which will be found 
in the li<rht\ dln ^ Madras-palm-sugar production when viewed 

he light of the estimates of production determined by Mr. Westland. 

concerning t So^5* rep t? ted , ly r irged in th . is article that man y of the 
want nf '( £. rd ! n S the Indian sugar industry largely proceed from 

nitfalUh. ty i n the tGrms em P lo >. ed - There could be no more likely 
J j n , iC c OTfliction of the statistics of yield of palm Lugar from the 
1 ion o numbers of trees to the acre being on different standards either 
P ecos sjtv of the different kinds of palms or from local habit of 
. 1 cl i ' n . ^ uus, for example, if one hundred trees be taken as the num- 

er equtvalent to an acre of land, the yield per acre would, of course, be 
one - ouith what it would appear were the assumption made (as has 
in a litlT ^ °' e 1 4°o trees^are commonly grown on that space So, 

coarse-sm^tr ner> muC ^ ai pbig*uity has arisen from the use of the words gur, i 
widely d and ™°l as ses as all sy nonv mous. They each denote 1 

of eiir is the ^TP rox * mat ely it may be said that the weight 1 

"2? 1 therefrom, 

i ton of ** pur of ^r. the * !, d from cane as being nearly* 

West Indies by vdl ile others contrast India with the 

lized sugar ** as against ? t 7 ! LS cai1r; ’*fj e * d s afford only 1 ton of “crystal- 
been ascertained bv actual obl . a, ! ied in the colon* es N.ow it ha 5 I 

can, and often are obtained fromTh^? 1 "if 2 ,l tons of crystallizable sugar | 
returns for the countrya;Tii,^ C L e . 0f cane. Still the polished 
coarse-sugar or, say, f 0 f c manifest a yield of less than a ton of j 

affairs demonstrates powerful °f h ° f Cr yst«lliz«d sugar. .Such a state of 

the first step towards imprtn-emcntT^'-r’ of a th rorougli enquiiv. as 
• H Vement - for if lt be the case that such diver- I 
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sities in yield actually exist, a map of the country according to yield of 
sugar to the acre .would prove of the greatest possible value. But it by 
no means follows that all that the cane possesses is removed by the Native 
manufacturer more than that his system of agriculture gives the maximum 
that the soii is capable of bearing. Defective appliances and methods of 
expression of juice and manufacture of sugar are largely accountable for 
the backwardness of India as a sugar-producing country. But it may 
safely be said, in conclusion, that the inferiority attributed to India is 
more apparent than real since it proceeds very largely from defective 
returns in 0) the acceptation of the total area of sugar-cane as the area of 
sugar production ; ( b) the confusion of returns of crystallizable sugar 
with those of giir\ (c) the probable underestimation of sugar derived from 
palms ; and (§) the amalgamation of such returns as exists for palm- 
sugar with those for cane. The following passages may be now given 
(arranged alphabetically) in order to exhibit the methods of cultivation 
of cane and expression of juice as pursued in the chief districts of 
Bengal : — 

BIRBHUM.—"Sugar^aneis also grown on A» land, but as a single crop. J'‘’ r 
- about 1^’ Wo? 

manure generally ^"itivator^homestead'land.' Here^heylre"carefully screened 

from the'sun and watered morning and evening, n a distance 

lune) the plants are put down in the field in furrows two feet apart, and at a distance 
of four or lire feet in the furrows. They must be well watered and earthed up. len 

Or twelve days afterwards, the earth between the rows should be dug up and heaped 
jnfn riiWs channels for irrigation being cut across. This operation must be re- 
. 1 H.vi’rc and the field hoed free from weeds. Towards the end olSrabatt 
fAugust , the trash isstripped off, and two or three plants tied together; the little 
bunch is called a mmf. The stripping of trash must be repeated twice. 11 } Asmn 
fSentember-October), the ridges slioull all be broken down, and the soil levcUed. 

thus enabling tri 
.ry. From Plied gun w 

- f Lhc yield of one bls;ha is about eight pcuus, 

—April), the cane comes to /nSforsrf/. The morning after the canes 

a paid being the day s yidd of on - gar m ^ classes. The refuse cane strips 
have been crushed, the juice is boiled 1 . * hcs make a good manure. The use 
are used as fuelf to boil the day j\ lc sugar-cane grown in Barwan 

of the mill is charged at K2 or 4 • a davk ‘ puri ,i e stem when stripped 

thdnd is of the variety known h i^h with a circumference of about three 
of trash, and grows about seven lcel 1 ^ ’ison a capitalist’s cultivation. The 

and a half inches. Su^ ar -cane is by ^^rnpa ^ ^ ^ ^^ an acre; 

expense of tillage « r « t “ n ^ f ® r £,',ojoJ. an acre; cultivation charges, such as 
cost of cuttings, KS a ^ _ or T 8 1 %s. od. an acre. A fair 

labour, manure, nn. '.-‘fori, et^ equa l to 23i^andard maunds, per bU;h&, 

outturn is calculated t 0 3 valued at Tig 45. 0 d. I he net profit, 

Of selected for the cultivation of the sugar-cane is always 

aSKss m ssatr^s 


► It i 


f*rally said that the Natives of India are wasteful and use the rich sugar- 
yietding throw this away* and do not use it as fuel. 

Conf> with p. 2/7. 
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u/°Tnd r r h 1 °iS rS «^ 6 m6 r* tes are gr en era.lly selected again. The ditches are re- 
strli^ht furro^T^n taken fr °™ them uscd>r manure. The cane is planted in 
Dlaced obliauelv in th? ^ en c VV nto sm . a ^ pieces a few inches in length, which are 
. : ground five, or six inches apart. It is planted in April and 

2 nd is cut & February an<T. March'"The imcfll . ei ffM or .ten feet by 

Lave cultivated the cane in °^ ten employed by several different parties, who may 
and assist with men and bnHnr-lf 3 ’™ 6 *?" a “J 0,lu . n ff villages, and who share the expenses 
iukc ?norolrn totS mn £ the operation of pressing the cane and boiling the 

jL^Js^'p^UbleUe^uTation^ the manufacture of the *«, arc regarded by 

J"Jf 4 . Mr> Yule - V' C Col,cctor ’ ln ade the first attempt on record to estimate 
f nt hi. 1 °. f . su S’S r r cane cultivation and the amount of the outturn. He adds, however 

stateme n t cann a ot e beTm a PP rc ' x,mate and founded on ‘data so vague that the 
district ’ S ri,;! considered by any means a guide to the capabilities of the 
lioleetsnnare ^i gives an estimated cultivation of 12,000 standard bighds of 
ranrEh*™! produce m mans of gir, of Soil) each, or 180,000 

in sugar H b;r or iw rnni®? 2? >' cad >'. consumption of the district whether 

t n. i ’ * ra . w caae itself, the whole being reduced to their equivalents in pi>r 

at 4,l®o e ma ff ns°" S, f^i h ri a n age ead ’ -dividuaUr? the populatfon; 

CHamTaruv ^ l tUal 6 CC0 ‘ O!t ° f B ‘' ngal ’ VIU " 2 '5-2i9). 
duced into the district by'imjJiVsXait" ° f th,s P lant >s. supposed to have been intro¬ 
th,- year ,805? it t prfl.c mHv ?.li ^ f [?" to ™garh and Gorakhpur about 
sub-division, more especially in w tie west , and north-west of the Bettia 

soil, though not liableto inundation ^fhout 1 IV ? anpur » Ibitsara, and Patjarwa. Hie 
obtain a good crop of sugarcanevery h£h ° u- tcn . tlvc . ,,f moisture. In order to 
«l cultivated land, the field is olmmhii ,. h cultivation is necessary. In the case 
J n September, three times in October t!viri° get N Cr ab ? Ut sixt f cn times—four times 
loui or fire times in January VVher f C n m N‘ ,v fmber, twice in December, and 
oonth diiniiim J a l! 0 , w , ai ’d >s cultivated, the field must be 
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ploughed five times a month dnrino- c \Xt JnnM, W l and is cultivated, the field must be 
is manured with row-dung in Nmv nif • * ron1 .J une to January. The soil 
cane is not irrigated, as’the soil in wldr^ n e / ore the cuttings arftplanted. Sugar- 
myats tie the tops of the plants taretherto nrJ* ,s . s P l wn *s generally moist; nor do the 
in Bengal. From the time the cuHJnai P[ e vent them from being biown down,'as 

rainfall, five hoeings are neccssarv tk^ S Strikc the ai ^a iTischufra, or June 
it is cut vvitjh the koddll or hoe TlJ™^ n P ens f . r °m January to March, when 
crop or khunti (ratoon crop) is verv r [ C a fc ^variably dug. And a second 
crop is planted. P} 15 VCiy rarely ^ken. The ground lies fallow till the next 


i-uiLimr, ivo (i 2 .t .) • hoeing R-? V (1 J + ««-» cane ior 

to which must be added lerft’ at Vi V J Cuttin ?’ ^378 (7s.) • total, R24 or £2 -Ss. • 
< ane to the mill has nut bc-, n ;1 / , P cr b 'ghd. The cost of conveying the 
tl"‘ plant instead of a money Vp tkc labourers obtain the green lc aves of 

carnage may be estimate! *L U . t cases, where this is not given, the 


a ^ d ‘o ,nd ^rirb A 

feeds (lie mill; one kathalFT"! * a *® a u ‘ r ut tlfe^f ? S ’"’ ha ™ -s to cleat* 

one carpentei for d. h v who sit . on fh^\ Vi" p - ,ecess onewnrwo, who 

two men to relic ,■ th.i " P a "S. on, chulhi jhoantZ ? ai \ art an<1 driver the bullock ; 
Of thorn, thc rW/,,, ' Tf ani . ! ^tharl tXl-ZT'^ 0 P rer ' ih <***'> 
receiving in some nl-, I' ls Pitiil I,, ' 1 n ' d one lor mitcnllancoiiH dntios, 
8 " S ° mC Placcs o’.th of the' total Suthfrn 0r ‘^ 1(1 thc custom of the village, 

urn. 1 he others arc usually paid a 
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money wage, the total expenditure in crushing the produce of one bighd being not 
more than R25 or £2-10$. The proportion of juice to cane is as 1 to 3.” 

Dacca. —Sugar-cane. — u The cultivation of this important crop is of a very limit¬ 
ed nature here, and is confined to a few localities. The cause of this is two-fold—• 
firstly , there is ve>y little land suitable for the cultivation of sugar-cane in the most 
populous part of the district; and, secon lly , the part of the district which could be 
turned into the greatest sugar-cane growing tract in Bengal is a jungle and scarcely 
inhabited. 

“ Sugar-cane is grown here on the following classes of land and soil:— 

1 st -—On the outskirts of the Madhupur jungle, namely, near the towns of Dacca 
and Mirpur and on the banks of the Lakhya. The soil here is red clay, mixed with 
more or less river silt and vegetable mould. 

2 nd —On the high banks of the Brahmaputra and the Meghna, containing soils 
more or less sandy. 

3 rd —In Rampal, where the soil is a fine loam. 

4 th —On the newly-formed alluvial land which is more or less flooded during the 

5th —On the artificially raised alluvial soil on the banks of the Dulai creek. There 
is not much sugar-cane land here, but what is grown is perhaps the best sugar-cane 
produced in any part of Bengal. . 

“ Till ape .—The modcof preparing the land is different in different parts of the dis¬ 
trict, and the variation is due to the difference in the nature of the sou. lst n 
red clay th- plough is very little used. The market gardeners near Dacca prepare 
the land with the sole aid of the hoe. and sometimes even the use of the hoe is as much 
as possible economised. The land here is covered with jungle, being in tact tie 
southern extremity of the Madhupur jungle. When a plot of land is for the first 
time to brok :n ; the thorny plants and other bushes and long grasses ate cut at the 
beginning of winter and allowed to dry for a month or so. They are then set hre to an^ 
burnt. The whole ground is then carefully hoed. The unburnt roots are gathered 
together and arc either burnt again or used as fuel. A second hoeing is given a ou 
a month aitei. and a sort of rough tilth is obtained this time. The land is left in tn s 
condition till the beginning of the rains when holes are dug all over the hold exae y 
36 inches apart each way. A few days after these holes are partially filled vuc J 
well-rotten cow-dung bought of the goalas (milkmen) and kolhus (oilmen) ot tie 
town. 'The cow-dung is the only manure used here. , . , 

“ While this preparation of the land is going on, the cuttings have to be obtain 
and seedlings raised from them. 'The market gardeners here obtain then cu jng 
from the entire plant, throwing away only about two feet or so irom the lower • 

The plant is cut into pieces about six or seven inches long, each containing twoJ • 

These cuttings are then horizontally Laid on a plot of ground well 
purpose, and chosen near a tank or well. The cuttings areionly;halMBuncd in the 

earth, and so arranged that the buds may be placed laterally. The ground 1* kept 
wet by wartering from time to time from the tank or well. . s 

ami when they are about a foot high they are fit for transplantation.^ 


The shoots soon come out 
U.™. ^plantation. In places in- 

Cst.'d with white-ants the cuttings are down by the 

two inches of earth. Near Dacca the plants that a 1 1 ,, • cuttings from. 


storm and are rather thin-looking, are considered t ^®,} > ®|^ n t ° t |^ > seedHngs.^In each 
Advantage is now taken of a heavy shower of ram to • P , tlicn partially filled 
hole are placed two cuttings prepared as above, and the is grown on fields 

up by the earth formerly raised in making them. WW & seedlings extend from 
already under cultivation, the time ot transplant! g much labour and 

Kartik to Jeiih. but early planting necessitates the expenditure of much laDou. 

monev in watering the fields artificially. f .. , . bv weeding it 

^After-treatment. -AH through the rains the and is keP* clean by 
with the /' ishuni , and it is a noteworthy fact that the maiket -;a • , i pave s 

very little use of the hoe after the seedlings have been transplanted. unless 

are regularly stripped off, the cultivators here being under the mipres to 
this is done the plants do not increase in length. rhe 

2 nd — 1 'he land on both sides of the Dulai creek was artificially raised, . 
creek was excavated. The soil is a fine sandy loam, rich in organic matter, ana very 
retentive of moi <ture. The variety of cane grown here is the white Bombay, ana 11** 
sold entirely as sweetmeats in almost all the important hU'.s of the district riom 
to Narsingdec and from Kaoraid to Lahajang. , . . . , 

“ THlat: 1 '.- Ploughing is commenced early in Aswin, each ploughing being tollowea 
by the rolling of the field twice with the ladder. Altogether about seven to cjg 
ploughing* and twfice as many rollings aie given. 1 he groujd is finely pulveri 
v B ‘ ■ ..The land is this way got ready by 


plnughii. a «- - -- - j 0 

and stirred to a great depth and well cleaned. 
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and Tlonp C H.pn^P ara ^ e l Jincs are drawn all over the field, 36 inches apart, 
oftheSinA n :L h n S are at a " interval of about 20 inches. The raising 

described above. ^ ursery and their transplantation are done exactly in the \yay 

weed ecK a'nd The“^i 1 7 h e nt s f? lin S s have taken root in the soil, the field is 

^ his 'r; ingan A d 

plants are earthed up. About the middle of iKh-ikh »h» *««! ! u S • tt P r ? pera ^ ,or l 

also Stripped of the old leases regularly. To prevent h&, Jhe canes are 
ofohV^aves^ tHe CanCS ' a " thC P,antS !n th ° Same clum P a ™ *M together b; m mea°n m s 

" ™e plants become well ripe at the end of the rains, but the sale of the enne tn 
the departs begins early in Bhadra After the crop has been harvested, it is customai v 
heie to cover the fields with virgin earth taken from the bottom of the creek below 
and the shoots allowed to grow. 1 his earth is the principal manure used here and 
sometimes so much as f<20 in this way spent per bighd A ratooned crop thus obtained n 

is generally heavier than the fiist crop, fhe operation is repeated at the end of lh. ^-tooning. 

second yearns harvest, and a second ratooned crop is taken, whichsn t ol to ™ th 

the first crop. After tins the field is ploughed and sown with paddy or flS jf | p h 59 >J 6 ’ 77 ' 
T^paddy or the kalia is followed by sugar-cane, which ba^nkeptup ^fhfee 

‘‘The profit derived from the cultivation of sugar-cane in this WiUk, : c „ u 1 247 ' 

318 

amount'fo k'5oo°’ ' K ' ,0JO a11 ’ wh,le h,s expenditure for the three years did not 

by the cuitivators,' andlroughFby persoM who"a ab ° Ve ar0 SOtnotimes sold 

the first time. The usual price is about K5 per thousand ° Sugar ' cane cultivation for 


in*****. 

* - *£.«fiS ,s rr s asscaes**-' ~ *«+ 

rain-water has receded, th<T ground if ^ceTl^^d^vlh^i t / h, / S - Crop ‘ 1 soon as the 
and ban owed several times In generaf vl f - y i an , d Lhen Ploughed 

«sres if j 

c 1 ow too luxurVnfl 5 ' a l pe ?t ° n manunn fc‘> if nit 1C mud be applied the cane may I 

llrro^gs m»e al y e theVldven'S' !* ^ ‘T ee ? . P>'S an 3 

times even at the end of Chait. ’ ^ and IS got rcad y ear 'y ln Baisakh, and some- I 

canes, the toils onhiiranu|*t wa y,^. esct 'bed above, but instead of u. .ole I 

does not commence till the rsnna'b c 'd* lvat ? rs of these alluvial lands. The planting 
end of the li: st we eU o f ,e h ParaHef (T w earnest * which generally happens at th! , 
;7 ieehes apa-t. the pi 'ein^ drll eltl?"' 3 , ar * now ", !adcal1 over the field, about 
Cutting, or rathe, the smllines are ?hen . by , m J n . or b A a P ail of steady bullocks, 
apart. The after-operation consists in^he b P o anted '2 thes ? f «rrmvs, about a loot ! 
a V h e w , eeds appear, and the soil o-ets hard^l. n fi an .'l WCe ^ I ng the ground as often 
he plants .„e slightly earthed upf^ h! ltd . y the rain. . At thl second hoeing 
P]'('1 round tlic plants. leaves are neither stripped off nor 

cane.ande 1 ciu&tjn ««<* Meghn 

“ 6 Wfiin T t‘i *' l , ,age operation is the kmc ’asthat' h f ran .F °} Dhalbarar. 
cuft i.rr” • ‘ I s P h ? to l JS on, y arc used here m3 • at descnlj(, d under jrd. 

DreiKiiT d ^ f^n an ! Cl ‘ w,t, ?out any previous* tmat a . year °f sufficient rainfall the 
foenliv known a WS *Pj5) ^ ^ lc cut<; mg» of the s7mr ment W . haU ver » other wiae they are 

Re^ol. J1 hetops are shipped off thl ?- the Piling in the Hanpur of 

r~r—7——- cs > a a mto pieces, each contam 
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couple of joints, and rubbed with some pond mud. They are then put in a hole and 
covered with straw or leaves, and water is daily applied to the cuttings to keep them 
slightly wet. For the tops of merkuli and kali a hole is dug close to a pond or creek, 
and the bottom of the hole is made into mud. The cane tops are driven into this 
mud in a compact mass for about 2 or 3 inches and kept in a standing position. 
Water is applied from time to time to keep the tops cool. Neither the cuttings nor the 
tops arc planted till two or three heavy showers have fallen. 

“Planting. —Paralled trenches are made by the kodali , 27 inches apart, and in 
these trenches cuttings are planted at intervals of about 18 inches. 

“Manure, —Cow-dung and mustard cake are generally used. The former is applied 
while the land is being prepared, and the latter before the plants are earthed up. 
These are always used in very small quantities. The after treatment is the same as 
that described under 3rd. 

“In some places on the banks of the Brahmaputra, when it is intended to grow 
sugar-cane on land that is too sandy for this crop, or that has been exhausted by 
repeated cropping, the fertility of the land is first restored by laying it down in a kind 
of long grass called ulu. How this is done will be described later on under the ulu 
crop, llie ulu is harvested in Aghan, and immediately after the field is manured 
witn dung and ploughed. The land is got ready by Falgoon, and suggar-cane cuttings 
are planted in Baisakh, and sometimes even in Chait ” {Sen, Kept, on Dacca Dis¬ 
trict, 33 - 36 ). m 

FarIDPUR.—‘‘ Four kinds of sugar-cane are cultivated in Faridpur, via., kdjla, 
dhal sundar , khaila , and chunid. The two first varieties are sown on high, and the 
two last on low lying land ; but all are planted and cut at the same season, being 
sown in January or February, and cut in February or March of the following year. 
Sugar-cane is largely cultivated in Faridpur, and its produce forms an importar arti¬ 
cle of district trade. No attempt seems to have as yet been made to introduce any 
of the superior varieties of cane, and it is doubtful whether any innovation, either as 
regards the old plant, or the present modes of culture, would prove acceptable to the 
cultivators. The only manure used in the cultivation of sugar-cane is cow-dung. 
This is spread over the field during the rains preceding the cultivation, after which 
the land is allowed to remain fallow till sowing time. The crop is never grown on the 
same field for two successive years, and requires careful ploughing and pulverization 
of the soil before the young shoots are put into the ground. During the growth ol 
the plant, the only care required is to tie or roll up, from tune to time, the growing 
stalks with their own leaves, and sometimes to pick out a species of larvae, which drills 
into the young and does great damage if not timely guarded against. 

" The Date-Palm o, Khejur tree (Phoenix sylvestris) is very largely cultivated *n 
Faridpur, and the sugar produced from the juice of the tree forms the most important 
article of export from the district The trees are generally planted along the 
boundaries of fields, and throughout the village sites, about 8 or <> feet apaj 
as a rule, are allowed to grow on the spot where they are first 80 wn* u 1 
ground be low and subject to inundation for any length of time, the seedl ff 
propagated in a nursery. They are transplanted from the nursery du b , of 

of May and June, or soon after the commencement of the rams 

moisture being absolutely necessary to ensure then flouris ung cultivation, if 

for them. The Natives generally prefel; a deep, rich clay so.T for date cultmit, ^ . 
possible well above inundation limits” {Statistical Account of * g - > * f hi trees 

An account of the Fardpur process of extracting the juice . j 

and its manufacture into sugar as also that of sugar-cane wi 
below under the section of the article headed " manufactures, p* /• 

Hugli.—'“ The cultivation of sugar-cane requires great care, and its pro 
has been brought to a high state of perfection in Hugh district, i he U no • 
receives several ploughings, and is afterwards plentifully manured with cOW-duiUf 
oil-cake. Cane cuttings are in the meanwhile nursed m a moist spot 01 ground 
the homestead of the cultivator. After the cuttings have struck, they are transplanted 
in the months of April or May into the field specially prepared for the . ,r , . re , ce P; i l ® J 
which requires continual irrigation. As the plants grow, the leaves are folded rouna 
the cane, for the purpose of keeping off the attacks of insects The cane ripens ana 
is cut in th : months of January or February. It comprises three principal varieties, * 
Bombay,* 2 sdmsard , and 3 purd. Aftc* the cane has been cut, the stumps lelt in the 
field throw out new shoots, and no new planting is required for two more ye ars. 

Con) with the remarks regarding the ruin that overlook the Otaheiie (p. 4$)» al o the Red 
[in mb *' (p. 7 ' J, and other cane, in the chapter devoted to the varieties and races, as also that on 
the Improvement of the Cultivated Caues aud the Diseases of the cane* 
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In some fields, however, new cuttings are planted every year. Jackals and wild 
Voun^of^Bengal /// c< ^ 1 ) Cleral3le dam age to the sugar-cane crop” (,Statistical Ac - 

L° HARD AG A. ** Extent of cultivation .—The cultivation of sugar-cane is un¬ 
known on the central tabe-land of Chutia Nagpur Proper, and is confined to the Five 
the district of Manbhum. It is of recent growth, and said to be 

Too small to mX ‘ )uant i t X <*?“ffar-cane grown in the Five Pargands is as 
L „ "ii the crop sufficiently important. It is at present grown onlv 

m those villages in which exceptional facilities for irrigation exist.” * 

Diseases.— I he only two pests to which sugar-cane is subject are — (0 Nalibohi 
(Daeatraea saccharahs), a species of caterpillar, eating into the soft growing part 

oitc he f C n " e ear y lfe A “' s k ? own “ dholsunrd in Burdwan. (2) Diyd or ®hit- 
ants; these cause considerable damage to the crop by eating away the cuttXsand 

?anerXn!iscove y r°ed? S StemSand eabl « mt0 their PW»- ^hey are shaken off the 

. , " Rotation .— In the Five Parganas sugar-cane is usually grown for three sucres 

sive seasons on the same land. After three years, some inferior crops like \orlsTr- 
£u*a, etc., are taken for a year with a view to enable the soil to recoup its lost’fertd- 
Occasionally sugar-cane is grown every other year, alternating with wheat 
tobacco, upland or lowland paddy, according to the position of the land etc 
. • Sugar-cane is grown on any land which is within easy acct 4 of’water for 

Kngation. It is usually grown on bdrt lands provided with wells, and on the banks 
of bunds and rivers Alluvial soils on river banks are preferred to aU the rest 
Such sods are usually loamy in character and yield a heavy growth of canes Pol 
sides the convenience of irrigation is zl strong recommendation for choosing* these 
soils for giowing sugar-cane. A agrd (chite) or heavy clay soils are also sought f . 

ferSafew HS"e** 

One kalian of cuttings is calculated to <• vnnv -iK ' f ^ Cr cuttings planted, 

two-thirds of a bigha ca,culated to occu Py about one-third of a kdt 3 that is, about 

it is^^d n tForT^gtitouf U Ief«e P t ^ '/ there h * been no rain, 

land is ploughed Kve or six timesTn idi u' 5 ? th , t, ? e . of .P lan ‘“ g the cuttings, the 
the soil harrowed and level Si hv thl’ ; ger , cloi1 ' l,r °b e " *>y the dhelphurd and 
cow-dung and ashesareanDlied n , efo,e l !'V la4t Ploughing, 

'ploughing which follows Pom! nvir) ,■ ’ h c ? e S c t mixed up with the soil uy the 
broken uo in 1 .1 wi Pond-mud, f used, is spread over the land before it : s 
into ridn-fs ,.',1, When the ground is levelled and reduced to dust, it is dressed 

thi n laid down leXhwise^Ve^he ° n< j a "? th f • T . he cuttings arc 

end to end, and then lichtlv colJldJ i °"-?» a { ,ntervals °{ about nine inches from 
the planting has been competed W !» loose Jf l1 ' , A watering is given after I 

through the months of F'iknin anrl ft® same day. The planting season extends all 
' crop. In ipation'isrepcate^evtt'v^tlir!*^^ 'r the f h *'\ ! done, the better for the 

gradually fncrcases up P to sc«-en SffS? four days m the beginning; the interval 
,, “ When the dants have berom ^ K f A ? covd "^ to the dryness of the weather. 

andt > furrows slightly fitlcd^ Yrf A$ h * rW f es ar ? h «ed l ‘ p the 

! and levelled up with a view to^acilitate’thi^ A - Sar> afto1 the . rams bavc set in the 

is just the opposite of what is followed in th* « c * ,a,na p« . In this respect the practice 
a ? d furro ' vs at the approach of ??^ a d,str . lcts » "here the land is drawn 
S fhnt n at e r - ia an y part of the field. ains> ,n ordcr to P reven t the stag- 

-it al| h t?m^ U - ,a r Nap P ur Pro P er being an undrln!^ CTem L P rac tice arises from the 
of water trnm'fl, 1 ? nd £®s> if allowed to r *m c °untry, the drainage is perfect 

of IMnJ fh? c f* Ckh 5 ' vhiie in the pe, » ^ Stand in the way of free egress 
funows across water ^ape from a field' liciSn H? try of .Bengal the only means 
riven to the field Srdi an and fit, ? the runn,n ? U P oi parallrl water 

eieht i >ot hi L A *? out the end of Bhd,h > £ ra > or, e or two more hoeings are 
T j these f sbor. bamboo posts are ^ -i, > w ^ cn the plants have btxomesix co 
lo these, four or more canes afe tied up w hi a U ? at suitable interval, in the tieU. 

10 n tbe leaves with a view to prevent their 

S* 222 


Conf. 

pp. 121-127. 


Potation. 

222 

Conf. with 
pp. 150 , 170, 

1S7,215. 


Conf. with 
pp. 126 , I 26 \ 
140, 142 , i.f4 t 
2 lC t 225. 













14 $ 


Dictionary of the Economic 


SACCHARUM: 
Sugar. 


Methods of Cultivation 


CUT.TIVATION 

in 

Be i gal. 
Loll arc! aga. 


Palamau. 

223 


Conf. •with 
pp. 12S, 
JT 40 , 142 , 144 j 
i / 5 , 216, 225 . 


being blown down by high winds. Before so tying up the cane% they are wrapped 
up with their own leaves—a practice which is not so much insisted cponiiUic r 
Parganas as is done in Btirdwan, Hooghly, and many other districts of Bengal. 

“ Harvesting, —The sugar-can e harvest begins as early as the last half of 
lasts up to the beginning of Cheyt. The canes, when ripe are simp yen -|-p e 

with the spade; the leaves stripped of and taken to the furnace for use as u . 1 

tops of t^c cancs are cut off and keptappart to supply the cuttings 
next year’s crop” ( Basil, Rept. on Lohardaga Dist., 79 * ^°\“ .. . t 

PALAMA v.—“Extent of cultivation.— Sugar-cane is cultivated to a smaU extent 
in the alluvial plains which intervene among the hills in the north and cen r 
Palamau sub-division. The southern limit of its cultivation li les about 12 
of Daltonganj in tuppeh Bari. In the country about Harihar^anj, 1 
north-east corner of the sub-division,, it is grown in most villages. 

" Rotation. - The usual rotation of sugar-cane lands is the following. 

2 nd year : only and cold weather fallow. 

3 rd ” ... Fallow. 

** The rota' ion is one of three years, the third year’sgj? 

to enrich the soil for the benefit of the succeeding crop. . • Hght | 0 amy 

“ Soil. —In Paldmau, sugarcane is preferably giown on />« ).r, «.e.. ngnt ay 
soils. It will do just as well, and even better, on clay sols; 5 “ ( . dav sd“s are he d 
to be of inferior quality. In the Five ParganSson t beother »»n d, clay 
best for sugar-cane, both in respect of the yield and colour of Am0 b 

five varieties of cane noticed above, the new nr thrives be y j every other 

« Manuring.—Ashes produced by burning cakes of cow-dun^ andmra-^^^ 
description of wood ashes, arc used for manuring * ue n t lv used.^ Unburnt 

by folding a flock in the field for a night or two is also fre W n *K | “f e q wh j c h 
cow-dung is never used, as it is believed to stimulate the growth o 
thus become liable to fall down ; cow-dung also produces a _““[£* g tion \ 0 the use 
juice, which is, however, much less sweet m consequence Jw h hc-ants?s not raised 
of raw cow-dung on the score of its encouraging tbe . , tta ,; mf . v. e f ore the planting 
in Palamau. The manures arc applied to the field gome time tefore tne I g 
takes place, and get mixed, up with the soil by the pkmgh ng b d at ; n t crv als 

“ Cultivation .-The ploughing* commence in AsAr, and are ront,^ a 

till Kdrtic. The frequency of plough,mgs during ' the • pf , ess of various 
deal on the leisure of the cultivator, whose ha months ofAughrdn, Pens, 

other work during this time. Dunng , th * wJ „d Tr^fSougW. as many as 15 
and Magh, the field is repeatedly P 1 W h ®" i ? d d ro wafds the end, frequent har- 
plonghings being often given during this ;/ anf ] produce a fine tilth on the 

rowings are also given in order to P ul ' r *J!*® 11 '£5 place has been particularly dry, 
surface. If the weather bcfore the planring laltes p the !atter 1S irr,gated, 

and in consequence large clods have bcentormea in 

harrowed, levelled, and pressed by the kenga. . , th , planting is done in the 

“When the field has been thus prepared an e len ^ ^ furrow, which 

following manner. One plough goes >n frontol - • cane cut ti n gs which he lays 

is thus made deeper. A man follows the ploug „f ground between every 

Hat ovrn the bed of the furrows, allowing which makes a furrow 

two cuttings. lie is immediately folloiud h> - t i H t orete( j; n g furrow with a layer 
a little on one side, and covers up the cutting. planting, the field is divided 

of soil about six inches deep. For the convenicn - P e t j, ree ploughs go 

into several parcels, which are B la " tod between two contiguous lines of 

round and round the parcel of land, the spa . f„ M or a defined portion of it has 
cuttings being about 9 >«=«»*; After »1ho.=nt. a I^* <*„,* pUing inter it. 
been planted out it 1 s s ,110Othed " P . ^ t ; mat 5 to be required for planting 

oneMh^.»«S h lor' 

SKittars i the the cntn '-' canes are cut 

oq ,= th 
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rivei/aboutT vippHit!!' 0 S q cots a PP ear above the ground. The first watering- is 
~ lateron / S | ven men working for 12 liourearerequiredtonri- 
rd'™ed ln u,rns h?^;^^ * wiT Four , ° f th* men work at 4 Uthl, and are 

fit Id For the purpose of irrh/atfnn S ^ VC ? t .\ m * an ^ uides , the course of the water in the 
m . ror tn~ purpose of irrigation, the field is mapped out into small sauares whit h 

fi TtSS&ti t , h * S ? Squar , es are calle^“rr^ Afte^ne squa, 7 has 
been ooded, the v-. ter is led into another, and so on, till the entire field is irrigated. 

sometimes twice at intervals of a month. T hrel waterings are * usuaffy requSST-thc 
first m Cheyt the second in Bysdk, and the third in y^/.-butthe number rf 
waterings may be diminished by a seasonable fall of rain during these months At th?c 

liiuf ±£&& < 3Sr? and ** th ° ° f the •" earthed 4 

remove all grasses and weeds that may have sprung up with the advent of the rains. 

, Previous to planting, the sugarcane field is enclosed on all sides by trench - 3 • and 
these latter are planted over with the thorny branches of baer, which serve as a rou^h 
sort^of fence against pigs bears, and jackals. * rougn 

Ha y X i est A ~ 1 he p f sugar-cane commences in the last week of Potts , and is 

continued to the second week of Cheyt. T he canes are cut down by the spade, and 

leaVeS> T,1C t0pS 3re a "° Cl “ 0fT t0 cutting for the 

it wodd ! h C a U “. V y at <io n in f ofhr^o^^rintS K 

age, first, because the rates of wales in the north of the V k S ^ ? '- gUrP \ 1,an thc avcr ' 
is grown are higher than the averfge for the 21"^ sub -< ,m,, °" v.he.e sugar-cane 
wages are always paid for all laborious w^llt i r^on " ^ bccau3ehi « her 


irrigation. 

Cost of cultivation . 

TWe Khi4°. UKhiWSWUb harro » !n K*«!Ro -5 per 

Pla " 7 g fc p,0U i hs at Ro *S per diem and 6 
zi«., 2 to lay cuttings, 4 to supply, at Ho-i-g each). 
Tour waterings (one watering takes seven men four 
days . 7 X4X 4=112 men at ^0-1*9) . 

Three hoeing* following irrigation (one hoeing takes 

^r. 5 ™ ^ ** 7 **= 6 * men at 

TWO ,ttf^ th \ f a ' ny k'V™ (three men for two 
cays at Ko-i-g) for each noeing 
drenching (six men at Ro-1-9) . 

1 horns (20 loads at 2 annas) , 

rf'*nt of one local bigha . . 


X a . p % 

7 13 0 

l 9 6 

12 4 O 


6 14 3 


1 

o 

2 
6 


i otal cost of cultivation .39 03 

“ Remarks .—The cultivation of sup-ir •, ,Trn ■ 

vc. y negligent. The cuttings are planted ls novv carried 011 in Palamau, is 

with a voiy light covering of soil. During * er sown at random and are c< 

^ h°e the fi“ld : the growth of \cM™h^?™' V ^? ii0n ]t « f<und very difficult 
the held may be said to be.,.me proof aoain^ ? ° th \ ck anfl close th lt the interior of 
bcLter managed m thc central districts 8 of'? nd *«**«• Cane-fields a:c much 
J' inds of , cane are frown. In these district flU g * 1 ’ ' vhere samscra and other larger 
lines and furrows, and the canes are care*,111. are beautifully laid outin 

thus admitting of plentiful air and^liwX^^rL' 1 ** ^ caves dur,n ff the i.iiny 
ak^s and hoed and earth~i , ght \. r' hc can f 8 a,e > brides, plentifully 
ud up at frequent interval* dusjng thc rainy 
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season. It is no wonder therefore that, while the Paldmau rayat considers himself 
happy to get 25 maunds of gur per acre, the rayats of Hooghly and Burdwan would 
not consider the cultivation paying under 60 maunds from the same area ( Basu , 
Refit, on Lohardaga Dist., Paldmau Sub-Division, 3 j- 39 ) • . 

RanGFUR — “ Sugar-cane requires a light dry soil. The crop 19 cultivated through¬ 
out Rangpur district, except in the eastern tracts. It is planted in February and 
March, and cut in the following January and February, being in the ground a ponod 
of about eleven months. The land requires eight or ten ploughmgs and as many 
harrowings and drillings. The seed-plants are sown on ridges or mounds of earth 
raised about a foot above the level of the field. Owing to the natural moisture the 
crop does not require irrigation in Rangpur, as it does in other parts. . , 
theyoung canes are three or four feet high, they are t.ed together in bunches of eight 
or ten to make them stand erect. The field requires careful weeding and manunn,, , 
and more care is taken of this crop than of any other, .^ur v^ieti^ of cane^e 
crown, namely, saruin 3 angel, handa , tnukhi , and khan. When the cai es P- 
they are cut into small pieces about six inches in length, an -, n( ] 

express the juice. This is afterwards boiled m iogur or moiasses. wh.ch .sj old and 
exported in its raw state without any attempt at refining. The is 

at from 9 to 10 maunds of gur per htghi or from i9i t 2 
quantity of land under sugar-cane n Rangpur is 

total net produce at 292,136 maunds, or 213,885 cwt. of g ( I 

September and cut in November and December of the following year, statistical 

^T^N-‘‘Th(s crop is% 7 rown-on rich and highland, from cuttings which are 
planted about the month of March. The ground is h ™“^twk the field 

cuttings are then inserted about eighteen inches apart. .^Y^th ^ orincipally 

be a™™un«tive crop" The produce of a bfghi of sugar-canotand.s se dom 
worth less than R30 or more than K80” (Sir i^tual Account of Bengal, A/^ , g 

TiRHOOT.—“ Sugar-cane (akh) is grown on first class g ' planted 

repeatedly ploughed and dug, until it ®IrriS is ? some- 
in the ground, eighteen inches apart, m . 1 1 mo It ^ quality, no manure 

times, Dut not often, adopted, and as the.land alw^s off th<- b^ua y. are 

is required. The canes are cut m December or . The cultivators 

not pulled up, when a crop is taken from them n f North-Western Provinces ; in 
do not tie the cane into bundles as in , though the cane is of an inferior 

fact, they take as little trouble as th^T > . is extracted by a mill, 

quality, the crop pays well in f. w :n be found below in the account of 

which is identical in its construction to ^rthenoots and boiled down into gur; 

the 24-Parganahs. “ The juice is collected in earthenpots a for sweetmeats 

for, without it, it would ferment and turn bad. The /r*r is larg y 
and mixed with tobacco which is intended for smoking. oftcn tbe caS e in Tirhoot 

“ Sometim ? the gur is rehned into sugar, but tf si tna ° and other centres of trade, 
where most of the local produce is exported to 'Barb, Collector's figures for 1871 

where there are sugar manufactories. According to the uec «p r i nc i pa l place 

there are nearly 20,000 acres under sugar-cane m ^ of Bengal, 

of cultivation being the Darbangah sub-division (, Statistical j 

Vol XIII., 86 - 87 ). „ . Q ^ u+ h»c 

24-PARG anas.—T he following account is quoted from Maj r V 

Revenue Survey Report rn : nv 

" A rich soil is selected high enough to he above the ^‘J^^J^Cuttings of the 
e. -.c; ,n The fi'*ld is ploughed ten or twelve times, and manuiod. L-uu m, 

Uucv feet high, they are tied up by|hree or October, it is ..e- 

principled a pestle end mm u* "the’p: Ale rubbing the canes against the edge of the 

S. 228 
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mortar. To the end or the pestle is attached a beam from fifteen to eighteen feet long, 
which acts as a lever, and to this is attached another horizontal beam to which the 
bullocks are yoked. 1 hese walk round and so crush the cane between the pestle and 
the sides of the mortar. This last generally consists of the trunk of a tamarind tree, 
hollowed out, at the bottom of which is a small hole communicating with the outside, 
through which the juice escapes, and is received into an earthenware pot. The boiling 
is the next process; and this is done in a very similar method to that of the date juiev 
before explained. The Revenue Surveyor estimates the yield of sugar-cane at £12 or 

upwards per acre; and the costs of cultivation £5 85. od. Mr, Westland catcu- 

1 fn ad J 0 l A nm k r district of Jessore at £7 105. od an acre, which is 

lSwin S * •° W * Another and more primitive method is to crush the canes 

^fB^gcd* vTlXsT r0llers * wh,ch are WOrke d by hand ” (. Statistical Account 

H.—ASSAM AND CACHAR. 

References.—» 5 >rcm/ Report 1 by the late Dr. Stack , Director of Land Re¬ 
cords and Agriculture: Agricultural Department Reports ; Agri.-Hort. 

Soc. Ind.:- Trans., II., 164-167 / III., 57, 6i, 99; V., 22; VI.,Proc. 

60 ; VIII., 28; Tourn. IX., 247-248. 

Area, Outturn, and Consumption* 

The table given at page 116 for the normal area of Assam, devoted 
to sugar-cane cultivation, shows 25,000 acres, yielding 4,50,000 maunds of 
“ coarse sugar.” This is accepted as exhibiting an outturn of 18 0 maunds 
an acre, and the consumption was estimated to come to 570 seers (1 r4oft) 
per head of population. It is perhaps unnecessary to go into these points 1 
very tully, since Assam (though it possesses some very good qualities of 
cane) cannot be ranked among the provinces of India largeK' interested 
in sugar production. Indeed, it imports very extensively from Rengal, I 
that ' ts local production is by no means able to meet the consump- j 
shown i„?lfA h0W T r ’, be sa ’ d lhat during the past three years the area , 
h« a u Ua volume , s of Agricultural Statistics of British India I 

acresHn estlmated non ! lal area . thus Area in 1887-88, 17,756 i 

Ron of aC i reS ’ and 1 889-90, 19,309 acres. The distribu- ! 

‘" 8 >f .^“ 1a< 7 / * he last -n>entioned year was as follows :-Sibsagar , 

7 ' f,l a n a r K 1 mrUP V° y ' No 'yS on h r 2406, Darrang 2,263, Lakhimpur 
cVrh.f i £ r M 38 ac , r , e ?; thus observed that the areas* in ! 

Cachar, Sylhet the Naga Hills, Khasia, and Jaintia Hills, and in the Garo ! 

Hills have not been provided for, so that it is likely the normal area is not 
a high average. ! 

. . following account of the cultivation of cane and expression of the ^ 
jmee was written by the late Dr. E. Stack, while Director of Agriculture 
in Assam. It is, perhaps, as well to explain, however, that one or two para- 
t n Dr ; . a f k s artk 'le have been slightly altered to suit the arrange- 
£?i° Wed T thlS P a P?S; H(S remar ks, for example, on the varieties of 
to thaf purpose havebeen carried to the chapter devoted 

A.—Brahmaputra Valley. ■ . 

tf Soil and Manuring —.at u* , - Brahmaputra 

is the most suitable for sujrar-cane ° amy sol! » with a light admixture of sand, 

denotes at once the wkxySnSfstcAce of :Vf?* ese , namc for - th5s kind ul *oil, abulia, 
of sand (bdli). The land must be hio-k i ^ ^l 10 inea ning .vax> and the addition . 

tion, Favourite spots are the ett < *"« a ? d beyond the reach of inumia- I 
alluvial country tend to r?ise th<- Vl - - -Hk* 1 i° r tkc hanks of river;*, which in an i 
‘ ” 1 Kamnip the sloping plain a thTfont f b ?» VG the l ' vel of tke Main In \owgong ' 
e, especially m the 1 hills furnishes , ood sites 
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both before and after plantings on the other hand, a field in the jungle often receives 
no manare except the ashes of the grass and weeds raked out of the soil and burnt. 
On the whole, cane lands are not nearly so well manured in Assam as in Upper India. 
In Goalpara it is said that the spot usually selected is the site of an old cattle shed, 
but this can be true only of sugar-cane cultivation on basti or homestead land, which 
forms but a small portion of the whole. 

“ Rotation. —The best cane is grown either on virgin soil or on old fallow; but 
land from which a crop of mustard, pulse, or summer rice ( dhu ) has been taken is 
often preferred as being of less laborious tillage. The exhausting nature of the crop 
is expressed by the proverbial saying that dthia (a kind of plantain), kathia (rice seed¬ 
lings), and gdlhia (the knotty crop, u e.> cane) destroy the productive powers of the 
soil. A second crop of cane, unless ratooned, is never grown in the year next follow¬ 
ing the first, and though two or three years* fallowing is considered sufficient in the 
vicinity of stations or large villages, where manure is abundant and cultivation moi 
than ordinarily careful, lands in outlying parts are not considered to have regain 

their vigour till they have lain six or seven years under a wild growtn ol !/' as • , 

such lands are not, as a rule, retained by the cultivator, but arc rehnnuishc . • own 

taken at pleasure, whereas the patches near his homestead are usually kept 1 
hands, to prevent their usurpation by others. , . 

“ Tillage.—W aste or fallow land is broken up in October. A good deep hoe g 
is the best treatment, and if the field be kdthani (timber land) or wi ( 

land), that is to say, a forest clearing now for the first time brought. u 
this method is the only one possible; but it is not absolutely neccss y hrouvlit 

a field reclaimed from reed jungle,while fallow land u kiwart) can usually be^brought 
under the plough at once. Having thus been turned up, more when the 

with the hoe or the plough, the land is then left Hi January ot < nnerations * 

ryot, having gathered h£ crop of winter rice, is at liberty to recommence operations, 
at this time also previously cropped land (jahAh) is taken in ^And, ^p f ^ 

varied bv harrowing, goes on with more or less diligence and fr q y 
middle of April The soil has now been thoroughly worked up, the weeds and grass 
raked out and burnt, and the clods which have escaped the harrow (may c) c . 
with the mallet (dalimdri). The duration and number of these op^tions vary 
greatly according to the ryot’s inducement or inclination towards c , # 

The popular estimate of twenty ploughings at least is rather ideal tha . J t 
the ryot understands perfectly well that the value of his crop . £u en 

measure upon the depth and thoroughness <>f tillage preparatory to p £• . . * n 

follows the par' f the field (khandoi)^ into stripsof efehtl which 

width (kkand), separated by drains communicating with the ^ H,e field is 

surrounds the field on the outside, and which is dug almost waist- c p. 
now ready for planting as soon as the first showers fall. . 

** Planting. —The layers from which sugar-cane ^ 

Valiev consist invariably of the topmost joints, and are the i cli o-th of the 

arc sliced off pretty muc h at random, but are supposr.i t : 0 j lits . During the 

forearm with the list closed, and usually comprise th Wanting the layers arc 

interval of two or three months, between cane-harves P- a hall-upright posi- 

kept in a cool and moist spot in the ryot’s h^estea . p ced^ ^ rice-straw or 
tion in ground which has been turned up by the ^ occasionally if the weather 
plantain lea ves to protect them from the sun, and wa out shoots {gastdli) 

be dry. When thus treated, they have already begun to throw o c ^ ^ 

before transplanting, but when cane-harvest very much abridged, 

the interval between the ci:t:ing and the planting of the lay - J. . ^cpt in a 

and a regular nursery is dispensed with, the bundles of , A H U va \,r ; dusty * 

heap under damp straw until they are wanted ; this is ^ddhiUtya^ mury^ 
planting. The day chosen for plan'.mg must be preceded by . 1 m tlthe date 
drizzling - ain la:.ts throughout the day, so much the better. It is j' -ranees may 
fix./! upom later that the middeof May, though ex- ptional 
car. : it to be postponed till the cad of that month or even the 
The layers are placed at distances of about two feet from each other, in tench^ t 
feet apart, which run at right angles to the drams (kkand) dividing t a > . , 

thus cut up into lengths of eight to twelve teet. 1 hus calculated, 1 j. 

layers required to plant one big ha (120 feet x 120 would be 2,400. A carefully pre¬ 
pared estimate from tine Nowgong di-c ict shows the number as 2,000 to 3, • 

less in good land than in poor soil where losses from failure to germinate have toDe 
made good. The rate at which laycis are sold is liable, like everything else conn cted 
with Hie cultivation of sugar-can.-in Assam, to great variations from year t > y - . 
The present selling price in the Darrang district is 400 to 500 the rupee, but it \w 
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600 the rupee a few years ago. After the layers have been planted, a little soil, often 
mixed with cow-dung, is lightly scattered over them, and they are left to themselves 
for ten days or a fortnight, until they have struck root. 

“Weeding, hoeing, and earthing-up.—T he field is then weeded, and 
the soil around the young shoots lightly stirred with the spade ( khanti ) or hoc 
(kudali ). The latter process is one of great importance, and ought to be repeated at 
—1- — nj.— J ' * - » 1 earth being 


short intervals on sunny days throughout May and part of lune, the eai 
thoroughly stirred to the depth of six or eight inches, both around the shoots and alsi 
between the lines of canes. Manure also may be applied on these occasions, and one 
or more weedings are usually given. Later on, the earth from the ridges (dilu) be¬ 
tween the trenches (ddti or khali) is heaped about the roots of the canes to strengthen 
their hold on the soil, and this process is repealed until the relative positions of trench 
and ridge are reversed, and the canes now stand on ridges with trenches between. 
This goes on till the middle of August, at intervals varying according to the leisure and 
industry of the cultivator; but the popular estimate is that the cane should be hoed 
once a fortnight until Jeth (ending on the 15th of June), and that the weeding and 
earthing-up should take place subsequently, at least once a month. Sunny diys are 
always chosen, and in the earlier stages the prevalence of sunny weather is especially 
• desired, as the earth about the young shoots cannot be stirred while it is wet without 
injurious effects. 

“ IRRIGATION.—a prolonged break in the rains while the cane is yet young will 
occasionally compel the ryot to resort to irrigation to save his crop, but such cases are 
quite exceptional, and seem to be unknown in Upper Assam. 

“ Tying-UP.—W orking in the cane-field is usually at a standstill for about a month 
from the middle of August During this time the juice of the cane is sweetening, and 
the ryot is said to feel a superstitious aversion from entering the field, lest the jackal 
should follow him. A final weeding and earthing-up are administered towards the end 
of September or the beginning of October, the canes being at the same time tied to¬ 
gether in clusters as they grow by means of the leaves stripped off the lovvei part of 
the stalks, and bamboo props are sometimes added by way of support whero the crop 
is exceptionally tall and valuable. The number of canes springing from a single lay¬ 
er may vary from three to ten, but is usually either four or five, and, where more 
numerous, the canes fall off in size. The person who undertakes the tying up must be 
completely clothed, with his hands protected by a covering of cloth, and his feet by 
sandals of leather or the bark of the betel-palm. It is a laborious process, and is often 
omitted. Indeed, the whole of the foregoing description must be taken as true only 
of the more careful style of cultivation practised in the immediate vicinity of villages, 
while in forest clearings or patches in the midst of reed jungle the cane is left pretty 
much to shift for itself. 

“ Diseases and enemies.— Nothing more has to be dono now but to fence in 
the field securely with slips of bamboo intertwined, so as to form a continuous paling 
about three feet high, and strong enough to cost some trouble in pulling to pieces. 
Though of no avail against bears or wild elephants, this does save the cron to some 
extent from wild pigs, and from a still more mischievous enemy, the jackal, who, 
nevertheless, often conti ives to find his way in and eat a large space clear in the 
centre of the field. The roots of the growing cane, especially if too freely manured, 
are liable to be attacked by white-ants (ui pok , and in uncovering them, to rid them 
of this pest, injury is sometimes inflicted upon the plant. A rainy October, followed 
by a dry Novembier and December, cause ^ the top joints to vvitner and die. Apart 
from these calamities, however, sugar-cane in the Assam valley does not appeal to be 
liable to any special disease. It does not suffer much from inundation, as the sites 
selected usually lie beyond tne reach of any ordinary flood; while drought is i> con¬ 
tingency that hardly come- into the cultivator’s reckoning. 

* -^ at °ONING.—A small proportion of the annual cans crop is ratooned, i.e., 
grown from the roots of thedast year’s cane, instead of being propagated by layers. 
1 he stripped leaves of the previous crop are left lying on the field till April., when 
S i!? rn - t, *^ nd j mo ? th latcr * "hen the young shoots begin to appear, a hoeing 
nay jc administered and tome manure added. Such a crop is called murha. Or 
onlv^hmiTiLH nf' M ' T llttl(i actcnt, ' )n from tho cultivator, ripens early, and yields 
v;av “ A sugar asan ec U ,al area of cane cultivated in the ordinary 

^;b 1 h^ C &^ate^r^ 0ne ° nU ndations to the Atsame* 

^ ARVE.STINO.—With the exception of murha cane, which cut early in 

ffedute is^omewhateiXr?n Go^fpira'- "Sf ha ? bo . cnre 'H 
generally it may be said that the 
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principal food-crop of the year corresponding in date more or less exactly to the 15th 
of January, is celebrated before the cultivator troubles himself with the labours of the 
cane-press. The operations of cutting, crushing, and boiling are carried on simul¬ 
taneously from this date until the end of March, or even the first few days of April. 
The canes arc cut off close to the root by a single stroke of the Assamese dao or bill¬ 
hook, the tops are lopped off for layers, and the stalks, stripped of their leaves, are 
bound in bundles (paid) weighing about half-a-maund, and carried to the mill. 
Where the crop is pnra or good ntugi cane, a small proportion is usually reserved for 
eating in the raw state, and is worth one or two pie per stalk in the village markets, 
while in the station bazars a single stalk is cut up into several pieces, each of which 
is worth a pice. Thus estimated, the value of a field of sugarcane depends on the 
number of stalks; and these vary greatly, according to the cultivator’s ability to plant 
the field properly and to protect the growing crop. If we assume an average °f one 
cane to every two square feet, the value of the canes on one rood of land, it sold for 
eating raw, would be about R50; but this is quite an imaginary case. I he great 
bulk of the cane grown in the Assam Valley is destined for the mill. Unless of extra¬ 
ordinary length, the canes are not divided before crushing (in Goal para, however, 
they are said to be cut up into lengths of 24 feet), but are passed through entire ; the 
average length of teliya cane, stripped and topped, is less than four feet, 0 
nearly five feet, and of Bengal pnra about six feet. The cultivator is well aw 
the importance of protecting the juice, while in the cane, from exposure t * 

and, therefore, he crushes his cane undivided, and only cuts it by parcels as 
it for the mill, which is always set up in the immediate vicinity of the cane- ie ( . 

“The Sugar-mill.—T his instrument (called kkerkha m Goalpdra, an in 
Upper Assam) is a rude but tolerably effective machine, 

dangerous worker than the heavy bcam-and-pestle arrangement o ppe * , 

consists of two vertical rollers ( bhim) placed in mxta-position, with 1 , txun\ 

resting in a flat trough (bhordl) scooped in solid and heavy block of wood ( olj ) 
resting on the ground, while their upper ends pass through a rertangu P 
horizontal beam above (borjoh) supported by uprights (hoi khuta) let through the 

lower block into the ground. The rollers are held in their places by vertical clampt 

( ghard ), which grip them at the upper and lower ends, and are driven Jo*”®.? 
wedges (khdl). The portions of the rollers which project above the upper beam ( 4 w) 
are grooved so as to work into each other on the principle ol an endless screw. 1 ne 
driving power is a horizontal beam (Aatari), applied to the head of the tone t o 
4 male ’ roller (mata bhim), upon which the shorter or female roller (*»«* 
bkitn) revolves in the contrary direction. The * male ’ roller is usually, if not 
ably, that on the right hand as one faces the mill, and the E rection of P r ogre^ 
from left to right, that is to say, the men at work walk round with thetoftshou 
in war ds. Buffaloes are seldom yoked to an Assamese sugar-mill, a P™ullocksineve . 
The whole machine is made entirely of wood, without a nail or ape 
composition, and its value varies according to the kind of wood used. A .mil canbe 


! does is to bind two of the finest cane- 


plantain-leil to tlio eartl.en y.-s?e! plarctl to raised wttrienedge and a funnel 6 - 

considered sufficient. The working of the mill is accompanies y jj an( j \ s 

noise, which is welcomed by the ryots as a sign that the rollers are biting ^Rnaxs, 
moreover, a cheerful and useful accompaniment while the work is earn > £ b > 

as is the practice towards the end of the season, when the heat of thewomd *e 
injurious alike to the men and the cane-iuine. Each handful of canes P ~ 
through t v e mill three or four times, until they begin to yield mere foam, ™ e “J ;X 
are thTown aside, and a fresh batch takes their place. Mugi and pura canes squirt 

* Messrs. Thomson & Mylne claim for their Bihia mill the power of crush- 
ine thrice as much cane in a given time as can be done by the common kolhu o. be ai 
01 of the North-Western Piovmces. Their calculations (which are supported by mde- 
pendent experimental evidence) nnke the avciage outturn of the Aolhu about ioott 
per hour. The Assamese mill works at least half as rapidly again. 

S. 241 















mtsTfy 



of Sugar-cane in Assam. 


(G. Wait.) 


Sugar. 


the ^ardcr'^n^°tomrl!!^ °J’;^ e brst compression, and give less afterwards, while CULTIVATION 
nice to the <£?ondZi trough almost dry, and only begins to yield , in 

usually twisted into a rope,to a^tomes^nl ahn' . cruahi , n £?’ the flattened canes are AiSnm - 
sittinp- in front of tVir* m :u i * so a ? to P rescr »t a bulkier body for compression. A boy 

them!^k™o‘uito‘ma™ wlM^ts^elfind^a^d^eeds^hHW h * ™V> ^ ^ 

th* machine refiner n,«; r ° ill and * eeds fc ' ie mill. Four or five men dm c 

and shoulders. The force required to pSTiemTP <!ShinS r againSt * ‘il® chest 
pvnprimpnf ma j n u m ~ d t co P u t the mill in motion was ascertained in one 

ToZ l ZtTtn !! • ^J\? reerj . SUb -divisional officer of Golaghat, to be 5 
teliva. The rate of nmrrr^ ™ ltb c ^ne between the rollers, but 6olb with 

good deal of trash and P imniirfKr^Aa^?hf ff 18 two ma,,nds (165lb) per hour. A 
of the Stalk du^t carri-d hv iiT fr . om t,ie ,ni perfectly-cleaned canes, fragments 

juice in fact afte^a flw?! f etc -r ent ?s the earthen pot along- with the 

plantain-leaf I'm of thf trai C »° t ^Sf 1 * 8 wo* k, mud can be plentifully scraped off the 
When the n J P jf & but the ry ot S seldom trouble themselves to clean it. 
holding the clam os h^vr - / or another. As the work proceeds, the wedges 

^ ^roflers"^ wtnrk'asunder* 6 " h ° m ® fr °'” li ™ to 

standf^ I H, t i'£;rTl'fu JU1 f e r “T™ into , a boat (»*»*) scooped out of a log. This 
times c „ h „ ( l Se f t ^, bo,l '"f c house * a j? w y ards removed from the mill, and some- I 
in keen^ ^;“' of tbe w ‘ ldfi g‘ r ' e (*'«»'•«), which are supposed to be useful ! 
the hodinir W 1 e S -ri eet ' u X , V ’ Ln some t " e ' ve °r fifteen gallon . have been collected, 
and roSs fr nS ‘ 1 If who,e apparatus or th.s purpose is worth about two rupees, ' 

gourd a irhId r Ur fn art e 5T ld ™f «*>«•*•> ™ ad « of balf-a-| 

der 15 to ‘ he . end <! f , a . stlck > one of which is usually perforated like a cullen- 1 

furnace is Z {}h of plaited cane with a long handle. The | 

cauMrons- iho fi f d r1i he?r ° Un< ’ andbas our circular openings to receive the ! 

^cond Shout £fij'cse issetsome three feet back from the furnace month, the , 
sfde at K b ' h ’ n ^ tbe for . me r> while the last two, which are placed side by 

anl are us« J h M Same r d 'f tan ! :e ‘?. tbe roar, lie almost beyond the reach of the fire, 
g ! . merely as feeders in which the juice is heated before being transferred to 1 

cla v 1 'an d *1 n e4 >f n< cauldr . on for boiling * The cauldrons are invariably made of potter's I 
t vinf?‘ll 1 . shape are almost exact hemispheres, with a diameter of eighteen to 
usuallv cost * ncheS; . the hrst twu ? b , emg somewha t larger and of superiof quality, 

DO t tenes^hmlT k Ch I as * even or eight annas each, and must be procured from certain 
rautltkm bf lf he C A y 1S CXC Si tlona y good: Kokilamukh, for instance, enjoys this 
3 oiece Ra? ^ PP f r ^ ssaai * 1 J\ e two Seders can be purchased lor about four annas 
te mon r a i mlk 6 p aL ' n - g the cauldrons on the fire, their bottoms are smeated with clay 

inXs wav tv a c?n J K <e ’ W J" 1 C ‘1 Cha ; m * is '*P cated t0 kee P tbcm sound and whole; 
cracked in ma .!r tC la f l for ? n0 or two seasons, and though commonly 

wh’„ the fire i d '^ ’ th j 7°‘ c° n f'nues to use them until the bottom (alls out, 

furnace and 1 ne spilt juice carefully scooped up born thc floor ol the 

reserve on c..ik a ned tkr0u ^ a c J otb int0 the new cauldron, which is always held in 
against the rKurren^nf 115 ’ f | he W V? a PP*‘ atus '>c>ng, at thc same time, protected 
which charms have be^n'^ S ‘ ,nnklin S of wa “*< over 

Stalks (/aian) ^"fhehoTnt^ ( - k,ui f ari ° r ekra ^ supplemented by the Crushed cane- 
mind rh'proceeds. A man or boy feeds the fire, while two men 
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has bcc bo'Kl StCd w,th the dut y of 

» a*2s 


alone, and is 
►oiling, care is 


patalormdti, Anat kumLel^l e 1 kati he Kho W |f- 0nB i-j'i tr ‘ Ct runs in thii; wav:— “Sit 

p:\kot. Phuto' phata K khoV gl L ,d,1 ° chakat - Cbaru hof Brahmir 

Uta Phata * khoU > fihapori, bill jala, sahar kona, jora 


" .avkumAre Anile kat' wgong district runs in this w 

fi^tha Hardik ‘ Phuta ' phatV p^l d,, ° cb4kat .. hoi'Brahm 

kneaded and wet % !t, on‘the wheel"! fc.° Ught the eai th ol tbe seven worlds, I 

turning Cal! on Hari (Vishnu) and Har}<5* ^ ca! ^ e a cauldron under 
potsherd, sand-leak and cVevice, 


- v..vw Brahma's 

i and cleavage, chip and 
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taken by frequent interchanges of juied to keep th£ two boiling-cauldrons as nearly as 
possible at the same temperature. These stages are three in number, and are 
vulgarly known by the names of o-pkulia, bahori-phulia, and temi-nlulia implying 
that the ebullient masses of liquor in the first stage are as large as the fruit of the O 
tree (Dillenia indica) that is, about three inches in diameter: in the second stage 
they are more frequent, and shrink to the size of the flower of the bahori (an edible 
species of the Composites) in size about equal to the marigold ; while in the final stage 
they present a hollow in the centre, and are thus compared to the little box (temi) in 
which the Assamese peasant carries his stock of lime for consumption with betelnut. 
On the appearance of this last sign, the boiling cauldrons are rapidly emptied with 
the ladle, and replenished again from the feeders without delay, while the fire, which 
had been slackened at the o*phulia stage, is again quickened by feeding it first with 
two reeds dipped in the fresh molasses, as an offering to the god Agni. 7 he dura¬ 
tion of operations depends of course upon the quantity of juice, but the rvot always 
reckons upon converting his pdl of cane into sugar in a single day or mgln, that is, 
with eight to twelve hours* v.ork. Reduced to an average rate, this means that about 
thirty gallons of juice can be boiled in live or six hours. When the last instalment 
of juice has been 3 disposed of, the boiling cauldrons are rapidly rinsed with a little 
warm juice and lifted off the fire. _ . 

“Beating and cooling.— The liquid stuff ladled out of the cauldr 
ceived in a wooden vessel (ghdlani) about six feet long, made and ^aped in the same 
manner as the ordinary Assamese dug-out, but with one-end cut^squ > fastened 

stirred with a Y-shaped instrument consisting of a triangle of bent linuid 

to the end of a itk\hdtbdri or gHttnimiri). As 

loci ^ its dark brown colour, and assume^ the hue and consistency y . 

process lits half an hour. The gur, or compost, is.then removed fromrtie 
ghilani with the hand or a broad slip of bamboo, and put mto ea I j • 
concludes the proceedings The manufacture of refined sugar is an art wnicn 
vet to be introduced into the valley of the Brahmaputra. 

••Rate of progress IN MANUFACTURE.—'The word pdl IS usedto denote 
the quantity of cane which is crushed and converted into sugar at a sing s a irooc j 
work whether by day or by night. The quantity of cane in a pal depends a g 
deal upon whether the cultivator is oris not working against time. Ifc u *“*JJ y d “ 
sistsoF°twenty bundles, which may be roughly assumed .to weigh .0 maunder 
about 8006, but twice as much can be disposed of towards the end of the swson. 
when work begins after the evening meal (9 or 10 P.M.) S 0 ?, 1 *”. n, e 

termission through the night and into the °llv reckoned af the produce 

quantity of cane got through on such occasions is commonly ^ \ day 

of one cottah (one-fifth of a bighi, or 320 square yards When ^ 

the cane is cut and brought to the mill as it is wanted, biit '|‘ h heen crus hed, 

cut and -tacked before dark. Boiling begins when half the cane The 

and goes on tv several hours after all other operations instalments, as 

usual custom is to boil the juice yielded by one pal oftest the rapa- 
nearly equal as can be guessed, n , e .' t J’ e ; ° '' ab | c ’ 0 f dealing with twenty gallons at 
city of tlu boiling apparatus which is capabl of betwoen the weight and 

once if the rvot basso mucli to put into it. 0 f experiments to be 

the volume of the juice has been deter ™*™: J ^ h water t h c weight, volume 

forvolumi* T^e^tu^ 7 ft, was''found in one experiment to be as 74 
^ Economical aspect op 

»?. anti 

manufacturer or money-lender. He grows his cane entirely .. A, c , im ler- 

c onverts it into sugar by the help of liis neighbours, Who wor 0 f mu tual 

standing that he will work for them when their t^n comes. Jhissy^ ^ expcnse . 
assistance relieves the ryot of a good deal of labour, most laborious under- 

nevertbelcss, the cultivation of sugar-cane is regarded as ^ “ d twelve 

taking, to be attempted only, as the proverb, by him who hath six sons a 

gra «The b arc.i planted by a single family rarely exceeds half a 

var ds) and is often much less; and whenever a large hold of cane i* n h have 

will be found to consist of several such plots belonging to different tamilies, _ 


V; 


i- 7'he Saida pet experiments give an average of 9 ^ £ allon * 
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“ Estimate op the cost op cultivation.— In reference to an in- 
f COI ; d,t,ons ns these, the term « cost of production’ is apt 
hired f ’ 0n ma n n? the calculation at the ordinary rates of 

?“?3 abo “ r .’ tbe expenditure may easdy prove to be greater than the value of the 
article obtained. It is difficult to form an estimate of the cost of cultivation and 
S tatmfn U ™™„i : .?, an f b ° re '; ed on , w,tl ? “? degree of confidence, but the following 
^ot very* far fromlhe^truth r f— rnS fu ' mshedb V d ^' a ct officers, may be regarded a! 

Cost of cultivating, crushing, etc., the cane on half a bighi of land tSoo souare 

yards), ' * 

Cultivation , 

Hoeing in October 

. Ploughing and harrowing (eight times) 

Draining and drilling 

Price of 1,200 cane-tops . 

Planting .... 

Weeding (twice) 

Hoeing and earthing-up (four times) 

Fencing . 

Watching .... 

Revenue of land 


total 


Manufacture 


Cutting (wages of ten men) 
Crushing (wages) . , 

»> (hire of mill) 

Boiling (wages) . . 

» (fuel) . 

♦> (one-half value of vessels) 


TOTAL 


Grand Total 



8 

a. 


0 
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3 

0 


0 

12 


2 
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O 

8 


I 

0 


I 

0 


2 

0 


O 

4 

« 

II 

12 


2 

8 

• 

3 

0 

. 

0 

8 

. 

3 

0 

. 

2 

4 

• 

0 

13 

• 

13 

O 

• 

-23 
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The qmintity^of supa^m'Tn COMPOST PER GIVEN WEIGHT OF CANE.— 

ccr ,es known to the Aswmcse^oHs ran- s"rf B l'[ en i We '? bt of cane by the rude pro- 
ulht r parts of India, and will no?h -n widerably less than the cultivator obtains in 
Indian factory. A large numbed ol a V wilh the Police of a West 
' r f W ew i oasc ertafn the actual oronnrfinn ^ ^ av ? i^ cen ma ^ c hy various officer- 
Sm ° b i?,il cd b ?"> a Niven «!« and the com- 


the results arrived at l ii-V™ uuzaddrs )- Hete th > rl a nave b «en c( 
vessels lull of juice ormmn"^average weighto7S°f dCd .. ' v “? hts 1 

of vessels filled. Cn " ^,! P i ' hy the number of bundul fe ? bundles of_ 

ments may l )e regarded , bowcver < comparatively so i?- cruS led , and the number 
ally when we consider fh,/ £ ,Vm £ £ en <‘ral results that a, F® . an area > experi- 

superior officers. The 1 wo Sa^ despondencewith^th triLst . wort t h >V es} ; t ‘ 1 ( 
.wo classes of experiment- u C w , tae results obtained by 
■ments have been tabulated separately 
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and in detail, at the end of this Note, 
as follow : — 


Collating 1 them by districts, we find results 
Experiments by District Officers. 


District. 


Goalpira 
Kamrup 
Darrang 
Sibsagar 
Lakh im pur 

General results 


Kamrup 

Darrang 

Nowgong 

Sibs&gar 

Lakhimpur 

General 


Number Weight 
of ex peri- of canc 
ments. crushed. 



Weight 
of juice. 

ft 

4,959 

3,268 

5,722 

2,781 

1,205 


Weight 
of gar. 

ft 

707 

569 

1,115 

367 

223 


Per 100 ft canc. 

ft juice, ft gar. 

6*6 
7*4 
8*2 
5*1 
7-8 


41,906 17,935 2 >98i 4 2 *8 T l 


Experiments by Mauxaddrs. 

3 3,624 i,42o 233 

« 18,201 8,137 L 44 2 

2 2,592 i,3 2 6 234 

15 53»°34 26,483 3 , 73 1 

1 1,028 4 11 


82 


39*2 

44*7 

‘5* 

*50 

•40 


30 


78,479 37,777 5,72i_ 


6-4 

7*9 

8*8 

'7 

•8 

7*3 


■« We may reasonably conclude.fromHigtfgS ** 
the Assam Valley cannot be counted ^ 8U £ ar . p 0 r an average struck upon 

in juice, and 7 per cent, of its weigh . . 1 * en these figures are probably 

all kinds of cane cultivated under a |J c \ u . , he * re special rare has been bestowed 

too high. Much better results that in several in- 

upon the crop ; the list ot experiments by diatnet omcer* *n has beC n got 

t£Tg£\3ffS ZXiSSZX'XXiSvmyS* 

the m,pm-yicldin E capnbditieo of the common cane of the coon ^ flnJ 

“Weight of cane on a given ARE * OP ’ fion between a given 

grown on a given area of land vanes, much it Th?wedes of the 

weight of cane and the weight of juice or gur obtainable from1 1 . crop than 

• me make ^ a considerable difference;for instan •? tbe m jU about one 

teli. Speaking generally, a wdl-eultivaited ficl^ cultivated or insufficiently 

pound of cane to every square foot, while a field carci s y give one pound to 

rs to oi is 

actual average, ^y be d^S^:^ following statement, compiled out of the 

details given in »*£££ Dhtrict officer, * * nunUr). 

y Area cut Weight of per acre. 

District. (square feet). cane _lb. gg 

lO,8UO 0.722 OV ra 

GoalpAra . • * 14,537 

18,576 

12,876 
3,180 


Kamrup 
Darrang 
Sibsagar 
Lakhimpur 


8,722 
6,067 
13,567 
7 , 218 
1,769 


i8,180 
3 i, 8 i 4 

22,419 

22,695 


60,059 37 1 343 


General result • * _ _. _ 

Experiments by Mauzaddrs 1 30 in number). 

Area cut Weight of 


District. 

Kdmrup . 

Darrang 

Nowgong 

Sihsftuai 

Lakhimpur 
General result 


(square feet). 
10,332 

29,916 

4,284 
79,920 
1,440 

125,892 


canc lb 
4,396 
18,201 

2,592 

53 , 7<'3 

1,028 

79,920 


27,083 


ft per area. 

18,417 

26,500 

26,356 

29,270 

3 i >°97 

27^29 
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“ Average ^TJURN.-Thise figures, though without' any pretension to absolute CULTIVATION 
curacy, may be accepted as representing the recite „r „„,i in 
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‘„.„LT , surc ?> thou e" without any pretension to absolute 
accuracy, may be accepted as representing the results of measurements and weigh- 

J?„ C n iT.llnTiLm take " in - wholesale commercial trance-' — 

tion. In using them for the purpose of educing general averages, it is nAcessarv to Reahluamit.n 

remember that the most promising plots stancf the best chance of being sdlected for B ‘ a S?ffi 5 ? tra 
experiment, ha fields in the jungle must be rated far below those in the vicinity of 
rfe’- aad , that Wilde the g eat ma.ority of the experiments were made with mugi 
cane, it is the less productive tehya 'hich the district reports would lead us to regard Is 
the predominant species. Bearing these facts in mind, we may perhaps conclude that 
the average Assamese cane-held bears 10 to .1 tons per acre j* and such a weight of 
cane will yield about i,4oolb of gur. Compared with other naits of Ind t the- 
results are poor. In the North-Western Provinces the average yfeld per acre irrigated 
and ummgated, taking all the districts together, is estimated at 2,300th of gur + and 
the gur of Upper India is better dried and more durable than that of Assarrf Part of 

yield ° f SU£ ^ ar is duC t0 the f re ir tC r 9 uanti ?y of juice expressed,for cane 
In North-Western Provinces gives one-half of its weight in juice. If we look to 
Madras, it appears that the common country mill of the Bellary district, built on much 
the same principle as the Assam mill, but costing R72 for the rollers alone, can extract 
oOlh of juice out of looihof cane, and this will yield I2lb of sugary or double as much as 
could be got from the same weight of cane in the Assam valley. The fault lies less in 
the Assamese mill than in the cane; for the Bihia mill extracts 67 percent, of juice 
from Madras canc, while the best experiment with it in the Assam valley has not given 
more than 56 percent. In Bchar the average produce of gur per acre is estimated 
at the very high figure of 40 maunds, or 3,300th ; in Lower Bengal (the Rajshahye 
and Burdwan districts) at 2,500 to i,8ootb ; § lastly in the Beelin cane tract in 
British Burma, the outturn of an acre well cultivated is estimated at 3,500th of put .II 
“Value of Outturn. —Wc are now able to complete our calculation of the 
ryot s profits on sugar-cane. The cost of growing and converting into coarse sugar 
the cane on half a bigha of land (800 square yards) was estimated at R23-12 . The 
produce will be some 4,ooolb of cane, which may be expected to yield about 240th 
o! tho compost called gur. The ryot will probably keep the greater part of this for 
domestic consumption; but on the supposition that he disposes of the whole of it by 
retail sale in the petty markets, it will fetch about 2| annas per seer, or some R19 


* Nu.TK.-n is hardly necessary to repeat that a single field of one acre probably 
does not exist in the valley of the Brahmaputra. 1 y 

Some additional statistics may here be quoted. Five experiments made last year 
in Sibsagar, on an area of P 13 acres altogether, gave an average outturn of 1 u 17 H, 
of gnr per acre. The average assumed in the text is perhaps corroborated in some 
degree by the rough estimates oftheryots. In the southern part of the Kim™! 
district 120 to 25 Aflfctt are estimated as a fair outturn for a bigha of land. The balh 
contains about soft ol gur ,so that theoutturn of gur per acre would be 1,200 to i^oolb. 
Another estimate is 6 kalsis per cuttah, or i.Soolb per acre, as the produce of -1 rood 
field. In some villages where cane-crushing was going on I measured up the a,ea of 
cane cut for a single pal, and weighed the gur obtained, with result! as follows':- 

lb per acre. 

796 

776 

75 9 
807 
2,100 

These very poor results obtained bv ryots when wnrl i " 
estimate in the text is not too low. ^ ^ themselves show that 


Size of. Field 
Con fa with 
P • 154- 

25 X 


Square feet 

3,375 
3,033 
3,i77 
7,200 
972 

1,746 


lb gur . 
C2 
53 
56 
>3* 

47 

74 


.- ■ I .. ’UlL-t Wl.lllicu o 

the estimate in the text is not too low. - -* w cnai 

-t f T, «««*«, 

1 Saidapet Experimental Farm Report for ,88.-82 

c, ^.metahen from papers published by Messrs. Thomson & 

.1 Quoted from a Note by Mr. n M . 

-e, and one toS of ca^ !g?j£/S 

* *50010) of JUICQ. 

S. 251 






















Dictionary of the Economic 




SACCHARUM: 

Sugar ._ 


Methods of Cultivation 


CULTIVATION 

In 

Assam. 

Brahmaputra 

Valley. 


Area and 
Outturn. 


252 


Consumption. 

253 


Improve¬ 

ments. 

251 


Hum. 

Con/, with 
VP • 93 > 96, 
l? 5 > 3 20-321. 

255 


altogether, thus failing to cover the cost of cultivation and manufacture.* The mode 
of sale is in small earthen pets containing-about 2tb each, and worth from two to 
three annas, or even as much as six annas in a dear year; or else in large earthen 
vessels (Pal si or kalah) holding some 2olb, ani priced according to their weight; or 
he may sell by the maund, at the rate of R4 to R5. The conditions of production, 
however, arc such that nothing like a fixed proportion exists betwee . supply and 
demand. The market gets only the overplus from domestic needs, and the price rises 
and falls from year to year according as this happens to be little or much. In 1879-80, 
m the Nowgong district, a tekli, or small earthen iar, containing about two seers of 
gur, sold for 8 to 10 annas, or at the rate of about Rio per maund; the present year, 
on the other hand, is one <f abundance, and gur was selling in April at .per 
maund in K&mrup and Darrang, while the price throughout last year in the vicinity 
of Dibrugarh ranged from R8 to R9 per maund. Assamese gur is never sold in the 
lamje balls or masses of hard compost which are so familiar in the bazars o. Upper 
India. In the winter it barely attains a solid consistency, and shows a slight tendency 
to granular crystallisation, but as the weather grows hotter it liquifies, and if not 
speedily consumed often becomes sour and useless, 

“ Area AND Outturn. —Taking the total area under sugar-cane in the Assam 
valley (in iS 32 ) to be 16,000 acres in round numbers, the average outturn as 1,400 lb of 
gur per acre, and the price as R4*S per maund of 8’flb, the whole weight of sugar 
produced would have been 10,000 tons, valued at R 12,25,000. 

“ CONSUMPTION. —The whole of this is locally consumed, no portion being 
exported cither to Bengal or to the fromtier tribes. It is not, in fact sufficient by 
itself for the wants of the country. The import from Bengal during the last three 
.ears has been as follows 

i88o-8r. 

Maund*, 

Refined. 13*217 

Unrefined « . . « 39>473 


1881-82. 1883-83. 

Maunds. Maunds. 

11,564 10,974 

28,849 54,930 


Total 


52,690 


40413 


45,954 


“Refined sugar is consumed almost exclusively by Europeans, well-to-do Bengalees* 
and Marwa i traders, or is used at festivals in the great Shattras. If unrefined sugar 
alone be taken into consideration, we find that the average annual import during the 
last three years has been 2,833,4261b, and the local production of sugar being 10,000 
tons, the sum of these nvo quantities, when divided by the population of the A?sam 
valley (u,225,^71), gives a yearly consumption of nib per head.f 1 his calculati 
t»mP to pho-v that tin average outturn of sugar per acre has not been underestimat¬ 
ed. In th ■■ Punjab and the North-Western Provinces the estimate ot the consump¬ 
tion of sutrar made for the Famine Commission in 187) was 30ft pi ncad of the 

mKSs «>» aae. 

believe that the average consumption in this part of Assam 

the figure estimated in Upper India. arv to ary improvement of the 

“ lMpR0 \ RMENTS, “ 7 '’ C t he r Brahmaputra valley Ufa wider Market. There is no 
cultivation or sugar-cane in the B P . f ' xCe[;t two small ventures in the 

present demand beyond domes n ’ : n t | ie j r limited way, that the produce- 

^ibsagar ^without difficulty. There are two distilleries 

* 2 ".Hr enterprising Europeans near Golaghdt and Dibrugarh, where the gur 
m the country is converted into rum for consumption by tea-garden coolies. 
in the centred of thickly-peopled tracts these factories have stimulated the production 
of sugar-cane considerably within the limited area on which[they draw for their 
wnplies. I he Dibrugarh factory uses Bengal gur largely, while th ^ of GK>lagM 
depends entirely on local production. When the latter was first started in 1879, th e 

• In confirmation of this estimate, which I believe rather underlies Ae loss, which 
would follow cultivation l > hired labour, l may mention that a Europca . g 
far min n ‘ near Bishwanath in the Darrang district showed me a crop o pu . . 

bad aheady cost him so much tjiat Tie doubted whether ft 

w |,;i,. to cur and crush ' It will be* observed, moi cover, that one of - y <4 

in the note above got only 131th of gur from his half bight of cane. 

f This will be seen to be the consumption according to more recent estimates. 
— Fd.y Diet. Eton. Prod. 
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proprietor found some difficulty in procuring gur at all, but now he draws upon the 
canc crops within a radius of five miles, and cultivation in the neighbourhood has 
increased about 28 per cent. But neither the one concern nor the other is on a suffic 
ently large scale to affect seriously, the general cultivation of cane, or to test the 
remunerativeness of such an enterprise if conducted wi£h a larger capital. 

“ it has already been stated that refined sugar is nowhere manufactured in the 
Assam valley. Even in the manufacture of gur, however, no one who has witnessed 
the rude processes employed by the ryot can doubt that a very great room remains for 
improvement. Reasons have already been given for believing that the country mill 
works move rapidly than the kolhu of Upper India, and perhaps it may, therefore, be 
somewhat less effective as a crusher; but, on the whole, it seems probable that the 
smaller proportion of juice obtained in these parts (42 per cent, against 50) must be 
attributed mainly to the inferiority of the cane. Recent experiments, however, 
with Mr. Cantwell’s modified form of the Bihia mill show that Assamese cane can 
be made to yield as much as 56 per cent, of its weight in juice. It is in the boiling 
that the greatest loss occurs, iootb of cane yielding only 5 or 6lb. in gi<r, against 
15 to iStb in the North-Western provinces and i2ll> in Madras. This difference, 
while, probably, arising in part from the poorer quality of the juice, is also due in 
great measure to carelessness in manufacture. In the vast majority of cases,-* no 
preventives of acidification are used in any stage of the process, and the boiling is 
often conducted by guess-work. 

“The valley of tne Brahmaputra is a country of peasant proprietors, in comfort¬ 
able circumstances indeed, but without intelligence, enterprise, or capital, and any 
improvement, whether by the introduction of better kinds of cane or of a better mill, 
or by greater care in the manufacture of sugar, must be looked for from without. 

“ Land fitted for sugar-cane can be leased from Government at the yearly rent of 
8 annas a bigka , or Ri-ii pet acre (including assessment to local rate), and theie 
is the widest possible choice of sites. It is, however, more than doubtful whether 
cane-growing by hired labour could be made to pay : on the other hand, the central 
factory syaterii, which has proved so successful in the West Indies and in Australia, 
can scarcely be introduced in the present defective state ot communications and 
means ol transport in the Assam valley. Where the commonest vehicle for loads is a 
the ? BhoulderS > thcre i* obviously some difficulty in transporting 

the^produce of an acre of sugar-cane to a mill situated at a greater distance than a few 

B.—The Surma Valley. 

I ROC ESSES OP MANUFACTURE. —The processes of manufacture are practically 
the same as those which have been described at such length as prevailing in the valley 
c)J. the Brahmaputra. The mill, here called kamravgi or ghani % is sometimes driven 
by bullocks, and the Cachar ryot is said to cut his cane-stalks into pieces twenty 
inches long before crushing; in this district also iron cauldrons ( kurhai) are occasion¬ 
ally employed. In some parts of Sylhet the cultivator boils the juice* imperfectly, 
and sells the liquid product (or so much of it as he does not .vant) to men of the 
Luma:* caste, who boil it down into solid compost (bdndha gur). The liquid or Idli 
guy is worth about R 2 , and the hardened compost some K 4 to R 5 per maund. Refined 
sugar is never made. 

“Relations of cultivator with money-lender. —The cultivator of 
sugar-cane in the Surma valley is independent of the money-lender, unless he is be¬ 
ginning foi the first time, and has not ready money to buy Cane cuttings, in that 
rase he takes an advance, repayable with interest when the crop is harvested. The 
rate at which cane-tops sell in Cachar is stated as 200 the rupee, but this seems ex- 
ceptionaUy high. In Sylhet, again, the ryot is said to borrow money to buy oil-cake 
\knoil) for manure. 

“Am.™ de , 1 ? SUGAR-CANE.— There is no system of village records in the Surma 

h x u 51 f a -' c 'f" ■ 1 !"■" ’ "*? a, ' raBe ~>usC therefore, be recanted as 

coil)rural. 1 he method employed in f acliar was to icquire returns through the 
officers in charge of police-stations, from the village policemen of —of. -Kr 
latter furnished lists of the sugar-cane fields widiin th i, W f ' fritt 
hu*utlth of each in 01 ’4 feet, and ihe s^tion -»r 1 K « v, ng tl:o length and 

area.: and sent thorn into head-qua tors.’ This cive a totn^ C ?foi VOr ^ C ^ 0U »* ^ r,rc e 
believed that t!,ei. apprehensions of new taiaf n hn * ° f 7 i ! QCre \ l>ut lt 
ctate the facts, and on a comparison wkh thS*c r **°*t ]c to undcr “ 

P the area under cane in three mauzas of each t ihsd artuall V » n ^su: mg 

ultivation in the district has been estimated *t ’ the tota ,:xtent 0 su K ar ' fane 
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sugar-cane in this district has for some years past been shown in the annual adminis¬ 
tration reports as 8,000 acres. 

“The average consumption of sugar per head of population is estimated at 4 
chitaks a month in Cachar, i.c., 61 b a year, but this seems low. Certainly Sylhet, 
with its large Muhammada* population, should not consume less gur per head than 
the Assam valley. Assuming, therefore, an average of ioib, and dealing with coarse 
sugar only, wc can make the following calculation : — 

Population of Sylhet and Cachar ..... 2,282,867 
One year's consumption of sugar ..... 22,828,670 ft 
Deduct net imports of 1882-83.8,338,341 „ 


Rem.tins to be provided by the produce of (say) 9,000 acres 14,490, 329 ,, 
Thus the average produce per acre ought to be , . 1,600 „ 
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“Whether sugar-cane is really more productive in the Surma valley than in Assam 
Proper, we have no means of judging with certainty. There is, however, nothing 
improbable in the supposition, considering the density of the population in parts of 
Sylhet, and the known fact that an acre of land yields more rice in Sylhet or Cachar 
than in the Assam valley districts. The custom of borrowing money to buy manure 
in Sylhet, if it prevails extensively, seems also to point to a more careful style of 
cultivation. 

“ The value of tne sugar produced in 1S82-S3, as thus estimated in quantity, and 
taking the price at R4-8 the maund, would appear to be about eight lakhs of rupees; 
at the same 1 ate, the sugar-cane crop is worth 80 rupees the acre ; a sufliciently pro¬ 
bable valuation, though evolved from data extensively coloured by conjecture. 


III.-NORTH-WEST PROVINCES AND OUDH. 


References. —Duthie & Fuller, Field and Garden Crops ; Mr. G. Butt, 
Nate on Sugar of Siiahjahanpur; Note on Sugar Cultivation in 
N.-W. P. by Mr. Darrah ; Report on Benares Sugar, in Proceedings, 
Hon'ble East India Company, 1792 ; Sugar Statistic in 1848 ; Agri.-Hort. 
Sac. In L: — Trans., Vot. I, I 2 i-I 23 ; ill., 57, 73 , 124 , 126, 2IJ ; IV ., 104; 
134-136,144, 187 , 203; V ., 36 , 66, 72, Pm C ., 57 ,98; VI., 9, 95 , 249 ; 
Proc., t7; VII., Proc., 3*"39* 78, "7, 127 ; VIII., Proc., 408, 4? 7 ; Joum., 
/., 130, 255. Set., 402-411; II., Set., 363 - 365 ; VII., i- 7 , 230 : XIII., Set., 
60; New Series, VI., 59-68; VII. (i 883 ), 128,140 ; Gazetteers :—/-, 85, 
115, i 5 i , 153, 183*252, 347 , 433 , 479 ; /A. *6o, 235, 266, 375 , 479 , 524 - 
558 ; III., 24, 162, 227-229 , 305-307 , 690 ; IV., tS, 19, 20, 28-20, 354 , 525 , 
618; V., 28 , 83-84,267 , 268 , 334 , 559 - 552 ; VI., 27, 3 o, 142,146, 150, 
151, 153 , 238 , 306, 328-326, 329-330, 6ii ; VII., 39-40 . app.tr, n; l HI., 

Muttra Disi., 4 t, 182; Allahabad Dist., 116; FatehpurDi?t.,l7;IX., 
Shahjahanpur, 46-49, 128-130; Moradabad Dist. 43 , 45 * 121, 127-128; 
Rampur Dist., 3 j. 


Area, Outturn, and Consumption in the North-West Provinces and Oudh. 

One of the most instructive and, at the same time, the earliest paper which 
treats of the sugar-cane of, at least, a very important part of these provinces 
(the Benares Division), is that to which requent imention ]has akeady been 
,V ide vie. a deluded article published by the Honourable the East India 
Company in 1-193. The division then embraced the Sirkars of Benares, 
Chunar, Ghaztpar. Jaunpur, and Tcrhar, as also the pergunnahs of Budhoi 
and Kcra- Mungrowr. It is explained that, owing to the commission of sun¬ 
dry oppressions on the ryots, the Political Resident had, in the year 17^8. 
fixed the bi<*h£ to be used throughout the division at 3,136 square yards, 
or, sav, -Jrdsof an acre. The report framed on that standard, it is further 



total number of bighd$ cultivated in five years amounted to 3,77, 9 ’A artC * 
1 he rent ad came to £17,32,310; so that the average number of bfghds for one 
year was ; j 5i»59 ( )- ” “ B is further pointed out. that this came to an 
average rate per bxghd (for the entire division of all classes of cane culti- 


s. 260 















WNIST/ty 



Products of India, 


<8 


161 


of Sugar-cane in the N.-W\ Provinces and Oudh. (Gr. Wait.) 


SACCHARUM: 
Sugar. 


Provinces. 

Area & 
Outturn. 


l vhlte ants. 
Con/. with 
PP • 37, tot, 
125. 

201 


vation) of R4-9-6. The land, it is explained, was ploughed 16, 20, or 25 (CULTIVATION 
times from the month of June to September, and no grain was sown on ! kvw 
it for the kharif crop. In the month of December the cultivator then “ 
placed a flock of sheep on the field and kept them there two, three, or four 
nights (according to his means, for they had to be hirecl ffom the she¬ 
pherds), for the sake of their manure— such manure was deemed of singular 
value for sugar-cane. After this the land was watered from tanks or wells, 
and, when properly moistened, it was again ploughed two or three times. 

The cane was then planted in January, February, or March. Each bighd 
generally required 8,000 canes, and these cost from Ri^'to R3 in propor¬ 
tion to the strength and maturity of the canes. The seed "canes were 
generally steeped in some tank of water for a whole night and were then 
cut into pieces 15 to 18 inches in length which contained from 4 to 5 eyes. 

The land was then furrowed at about 15 inches asunder and the seed- 
canes dropped into the furrows at a distance of 2 feet from each other. 

They were then covered with the earth and the field levelled. In two or 
three days the field was hoed to prevent the white-ants from lodging in 1 
the ground and again levelled. These operations were repeated two or ' 
three times till the canes appeared above ground. When the sprouts attain¬ 
ed a height of 18 inches the field was manured, hoed, and then watered. 

This was repeated five or six times till the commencement of the rains. 

After this subsided in December, January, or February, the cane was cut 
down at leisure and when brought home was divided into small pieces, 
thrown into the mill and ground, and the juice expressed. The writer then 
explained the terms given to the various crops of cane, such as, 1st, Chow- 
musskahs, or lands cultivated in the first degree ( vie ., that detailed above); 

^nd. Jert, or land which had previous to a cane-crop yielded a kharif 
harvest, this was classed as cane-land second in value, since ploughing I 
could only commence in October or November; 3rd, Jownar, land that! 
had afforded a rabi crop and which therefore received still less prepara¬ 
tion for cane, the seed-canes being planted in March ; the fourth class 
was called Muteri, a term which had reference to the agreement. By this I 
system the ray at secured so much land at a fixed jumma regardless of the 
crops he might choose to cultivate. The author of the report next dis¬ 
cussed the character 0 1 the soils of the Benares lands as compared with 
the sugar-yielding tracts of Bengal, and added that ** a striking difference 
between the soil of Bengal and that of the division of Benares, or, in gen- 1 
eral to the westward of the Gogra, as far as Delhi, is the immense quan- j 
tity of calcareous matter it abounds with which, being precipitated by water | 
between various strata of clay, forms an immense" stratum of calcareous 
tufa, commonly called kankar. The depth of it vaVics much. Anolhcr j 
remarkable difference is the numerous salt wells and grounds impreg¬ 
nated with salt. These are most common in the northern parts, and p; r- ! 
ticularly in the north-west quarters. In some, the water is limpid, in 
others it is black and stinking like the ouze or mud of rivers near the sea. 

In many parts also, during the dry weather, an efiloi escenceis seen on the 
surface of the ground, this is termed flos-ase*.” The writer then proceeds 

W d of «W hc K? t Tu. e .u aneS e r ? w, ’‘ Some, he savs, were small 
but or considerable height, others an inch or one and a'h df inches in 

Sn^rStS^ 1 1 ? ,w- T\ <je, ! ttive v^?of a cis f vffiu 1 

same time the idea of tmprovemm esplcfalT td ’ , b . ut ^precated at the 
an ploughs and . ,n the d.rect.on ot Euro-| 


Soil. 
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marked attention, namely, the possibility of European plantations, the 
Benares Political Agent, a century ago, arrived, on the whole, at an un¬ 
favourable conclusion. The European would have to give high daily 
wages to all employed, he would have to keep a large establishment of 
sirkars, peons, etc., besides being liable to numerous deceptions, so that 
it therefore became doubtful whether the higher yield obtained by a 
superior cultivation of an article that fetched so low a price as sugar 
would compensate for the greater expenditure. The prejudices of the 
cultivators, who would have to be employed, would entail a constant super¬ 
vision, and in the Agent’s opinions these prejudices were so strong that 
through “long custom and the practice of his forefathers ” the cultivator 
“ must literally be bribed to procure his own advantage. ” How far these 
conclusions have been justified the re'ader will be able to judge by the re¬ 
cord given in this article of a century’s endeavours toward the establish¬ 
ment of European plantations. The reader may, in fact, be disposed to 
comment that the cultivator’s prejudices have not been materially changed, 
nor his systems of cultivation appreciably altered during the century 
that has lapsed. The author of the Benares report, here briefly sum¬ 
marised, dealt with the questions of the cost of production and outturn. 
He gave the cost of cultivation- of one bighd (approximately -§rds of an 
acre) of land with cane at R23 and the manufacture of th eg?tr therefrom 
at R9-15; the produce, 22 maunds of gdr, at R2 per maund (that is, 
R44), so that the profit came to Rii-i. Other examples afforded very 
nearly the same result. Working out the total produce for the 3,77,096 
bighds (251,997 acres) this was found to be (for the five years) 67,89,601 
maunds (of 8olb), or an average of 17 maunds 38 seers 7 chattacks of 
gdr per bighd. The Agent then proceeded to estimate the amount of 
packa chini that quantity of gur would have afforded assuming that 
it was all so manufacture cl. He allowed for a loss by evaporation in the 
first stage of boiling of 6 seers per maund. and further affirmed that as 
one maund of the syrup thus purified only afforded 4 of its weight of 
chini , 14,42,790 maunds would have been obtained. The 17 maunds 38 
seers and 7 chattacks of gur produced per bighd was derived from .maunds 
98-31-10 of cane juice, or one maund of gur from 5J maunds of juice. r I lie 
writer added, however, to this statement of the average yield that a supe¬ 
rior quality of cane-juice would afford I maund of gm from 3 maunds 
of the juice. It does not seem necessary to follow the Agent into every 
detail. Enough has perhaps bet n given to afford data upon which coin- 
parisuns may be drawn with the modern systems and results. Unj ui ier 
point m iy, however, be here mentioned. I he Agent says a T J 
the exports of chini amounted to only maunds of sorts 1,70, 0. , 
increase came to maunds 9 4 . 377 - ” These exports went mainly to Calcutta 
but a considerable amount went also to the Deccan. The consumption of 
car in Benares from 1787- 92 was also dealt with by the writer whose re- 
1*1 hi ce bricly reviewed. He arrived at the conclusion that the annual 
isumption of chini might be put at 1,20,000 maunds tor the population 
of 2,gll,5s6. This, it maybe said, would come to 3*2916 of chini or to 
three times that amount if expressed as gdr, or coarse sugar. 

In the Statistics of Sugar (published in 1848) it is explained that it was 
found desirable to refer these provinces to two great sections, viz., the 
Benares Division (chiefly concerned in the Calcutta supply) and the upper 
district3 that send little or no sugar to Calcutta, but which furnish the 
Panjib, the Deccan, and the Central table-land with considerable amounts. 
The Benares Division, thus isolated, in some respects corresponds 
to the region which has already been dealt with, in connection with the 
returns of 1792. It may serve, therefore, a useful purpose to contrast the 
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figures which denote the trade, as it may be said, at the beginning and in 
he middle of the present century. The following table exhibits the posi¬ 
tion of the Benares Division in 1848 : — 


Go ruck pore 
Azimghur 
Jaunpur 
Mirzaporc 
Benares . 
Gazfpur. 


Total 


f Big has 
* ( Acres 


The surplus thus shown when reduced to sugar would come to 9,24,296 
maunds, “ a quantity which approximates to that estimated to have been an- 
nuall) imported into Calcutta from Benares.” It is explained that the produce 
of the soil varies from 3 maunds 5 seers and 3 chattacks to 11 maunds 25 
seers and 7 chattacks per bighu. Taking the average of these two extremes 
and expressing the result in acres, the yield may be said to have been 22 
maunds of gar an acre. But there must have been more lands in 1848 that 
?t f ^ r6 Urn th '™ the average of the two extremes than what ex- 

ceeded that average, since the actual average yield of the division was 
found to be 5 maunds 24 seers 13-J cluttacks a bighd. The highest returns 
were in Azimghur 11 maunds 25 seers and 7 chattacks followed by 
Ghazipur with 8 maunds 29 seers and 3 chattcaks. The lowest was in the 
Benares District itself, namely, 3 maunds 5 seers and 3 chattacks. We thus 
learn that the actual average outturn in the division was about 17 maunds 
of gar an acre. It will accordingly be seen that the returns of 1792 mani¬ 
fest a higher yield than what xvas arrived at for 1848. This may have 
been due to the extension of sugar-cane cultivation (with the increasing 
demands) into portions of the Division which were, by no means, so well 
suited for the crop as were those to which its cultivation had been restrict¬ 
ed at the time oJ the earlier estimates. The Division in 1792 did not cm- 
brace so large a country as that of 1S48, but allowing for that: error it may 
be that there were under c ane 251,097 acres as against 329,795 acres 
r fl ,iLff ? efigUreS represent for the 56 years an average annual ex¬ 
pansion of the sugar-cane area of the Division of 55 per cent Of one of 
*he-districts included in the returns of ,848, Azimghur?we have mw 
instructive particulars for the year 1836. In that vear fir R Monteomerv 

wh/ am! his r ' e l w ‘ on ^gar-cane lends 
18 J th?re we% P i P oo 7 .r ^‘/, 0 ' 3S C a aCCUr 'icy t,f ‘he returns of 1848. In 
have yielded .2,32,70^ maunds '"TV? 

The exports to Calcutta came to 2 ?oo??oo mmd V' "‘'V' 
trade also took place westward (see 
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14,400 
square feet 
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maunds of 
80 lb. 

Consumption 
of gur in 
maunds. 

Surplus 
available 
for export 
in maunds. 

4,26,426 

i, 73»502 

70,053 

33.465 

1,74,648 

1,11,293 

14,84,288 

20,19,087 

3,57,764 

1,82,169 

5,46,728 

9 » 7 ! » 6 o 5 

5,70,722 

12,23,511 

85,747 

5 S, 5 oo 

4,40,186 

4,10,088 

9 , 13,566 

7 , 95,576 

2,72,017 

1,23,669 

1,06,542 

5,61,517 

9.89,387 

3.9,79s 

j-55,61,641 

27.88,754 

27,72,887 
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justified above by the statistical returns, the writer has had the conviction 
forced on him that the modern expansion spoken of at nearly every period of 
the Indian sugar trade has been the extension into tracts notformerly cultivat¬ 
ed, until it may now be said sugar-cane is grown in every district through¬ 
out the length and breadth of the empire. The peace and prosperity which 
followed the advance of the British power in India may not only be viewed 
as having opened out a great foreign trade for the country, but as having 
vastlv extended internal traffic. It became possible for the people to be scat¬ 
tered in small communities in the remotest corners of the empire and to there 
indulge in such a highly remunerative cultivation as cane, without, fear of the 
loss of their labours from oppression and robbery. It is thus probable 
that did the data exist for such an enquiry it might be shown that, from 
year to year, the a*ea of sugar-cane cultivation may have actually contract¬ 
ed in many of the once famous districts of production owing to their mar¬ 
kets being cut away from them through new cultivations in tracts, where 
cane was formerly unheard of. This idea is borne out by the traditions of 
cane cultivation, where it is believed that such and such a district obtained 
its stock from a neighbouring district and took to cane cultivation in a 
certain year, thereby being able not only to meet its own demands, but to 
actually enter in the lists of external supply. In this view it becomes 
therefore desirable to extend the enquiry of sugar-cane cultivation for the 
year 18^.8, so as to embrace the entire area of the North-West Prov¬ 
inces instead of confining observation to the Benares Division. 1 he de¬ 
tailed table, furnished in 1848, included certain portions of what is now 
classed under the Panjdb, such as the Delhi Division 1 *'. This will, therefore, 
be excluded from present consideration. A column is also shown, in the 
original table (from which the form given below has been compiled), to ex¬ 
hibit the date-palms of these provinces. There were 258,071 palms in 1848, 
but as the e do not appear to have afforded sugar, they may be omitted 
from consideration : — 


# GhaZIPUR.— In the paging of this article tl»c space below has been left unoc- 
cupied. It may, perhaps, be usefully utilized in drawing attention to a paper on the 
cane cultivation of the Ghazipur District of the Benares Division from the pen of 
P. Micher, Esq., whichappears in the Journal, Agri-l lorticulturai Society, Indin. 
Vol. VI. (New Series) pp. 59-68. That article sets fo. th the chief defects of the system 
of sugar manufacture in the Benares Division and may be accepted a:3 
spects carrying the historic facts, here more especially dealt ' v,th ;. to .“ 
1878. The opening sentence or two will be seen, hr wever, to 1 Ai\y the inf< c. - nee 
that Mi. Michea was probably unaware of the Lmopean efforts that 
century and more prior to the date of his article, been un r . c * su « a r orodnrin-' 
Benares Industry to a position more nearly akin to t It* a+Jf*rt>a Division 
colonies. Mr Michea Savs ’“ The production of sugar in the Benares Division 
like all other Industrie* essentially Native and on which no European im P ro ^ment 
has been grafted* remains, to this day, governed by the same svsb.m i» agnej tu e 
and manufacture which has existed for ages I he Natives have introduced no 
change whatever, and yet no other industry has been more thoroughly improved 
during the last 50 years than the surgar industry. VVhile fully aware that no 

material improvement has been effected, the writer can hardly support the opinion 
dial the ineseut methods of cultivation and manufacture are essentially Native. 
They have been repeatedly modified and in the nature of the cultivated stock the 
modifications have resulted in a degeneration rather than an improvement. 
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It will thus be seen that there were in 1848, 17,86,324 bighas (or, say, 
595>44i acres) under sugar-cane, and that these yielded of edible canes and 
canes used in the expression of their juice, a quantity which, when repre¬ 
sented on the standard of gur, came to 1,05,23,868 maunds. The local 
consumption in these provinces was, for the year under consideration, as¬ 
certained to have been equal to 58,19,118 maunds of guy. Certain districts, 
however, consumed more than they produced and an interchange took 
place which resulted in an import of 6,99,844 maunds. That amount 
added, therefore, to the production, less the consumption, exhibits the net 
balance (47,04,750 maunds), which was available for export. The largest 
exporting division was B mares with an amount—27,72,887 maunds—which 
was almost entirely consigned to Calcutta. Commenting on this traffic (be- 
twocn Benares and Calcutta) the Government of Indiapointed out (in 1848) 
that that amount, plus the balance, shown by the province of Bengal as having 
been available for export (viz., 22,90,523 maunds of 8oIb) and expressed in 
sugar, would come to 16,90,803 maunds, a figure which very closely corre¬ 
sponded with the foreign exports from Calcutta for the year in question. It 
is, perhaps, scarcely necessary to urge that much faith should not be placed 
on the accuracy of the figures shown for consumption per head of popula¬ 
tion. The means of balancing imports and exports in production were 
not even so complete as they are at the present day, and it is doubtful if 
the census of the population for 1848 could be regarded as very trust¬ 
worthy. It is probable, however, that any error due to imports would not 
have been so serious for the returns of that year as at tne present time. 
The facilities of transport were nothing like so great as now, and the inter¬ 
changes were, therefore, more from district to district than from province to 
province. Foreign sugar did not apparently penetrate to any very great 
extent from the coast. The determination of the centres of sugar production 
(intended for exportation to foreign countries) seems to have been regulated 
very largely by proximity to rivers and other routes of transmission to¬ 
wards the coast. Railways soon altered all this, however, just as canals 
afforded the water necessary for cultivation in fertile tracts which had 
hitherto not been brought under cane, if indeed under any crops. Expan¬ 
sion became equivalent more to diffusion than to increase of the original 
areas. Tracts of country not suited for cane culture were thereby appa¬ 
rently brought under the crop, with the result that the acreage yield was 
lowered. This peculiarity has already been indicated, but it seems neces¬ 
sary that the character of the expansion of sugar-cane cultivation shoulv , 
as far as possible, be clearly appreciated. There is one feature o he 
figures here briefly reviewed that deserves special con su e!ai . 
officers who compiled the statistics of the North-West Provinces for 1848 
were careful to avoid the error of regarding the area grown with c 
necessarily that which afforded sugar. They, however, did not c f rr > * 
principle to its final issue by showing the amount of land devoted to edibl 
canes, to canes used in the preparation of gur and to canes giown exclu¬ 
sively for the sugar trade. . , . 

1 he consumption of the North-West Provinces will be seen to nave 
amounted to only a little over half the production (table, p. 165), whereas in 
Bengal (table, p. 132) the consumption was quite two-thirds of the production. 
These provinces, therefore, grew far more largely for exportation than was the 
case in Bengal. But two other facts, of perhaps even greatf r significance, 
may be here alluded to as exemplified by the returns of 1848, via., while 
the consumption per head of population was double that for Bengal (viz., 
23 * 611 ) in the North-West Provinces and n*2ib in Bengal), the ptodtic- 
tion of guy per acre was considerably less, vis., 18 maunds in these prov¬ 
inces and 27 maunds in Bengal. And these results will be found to 
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bear a distinct relation to *he most recent corresponding returns—the 
averages for the five years ending 1S88. Thus, For example ( p . u6), con¬ 
sumption to head of population of coarse sugar, 34ft in the North-West' 
Provinces and 95II3 in Bengal; production 22*9 maunds an acre in the 
North-West Provinces and 287 maunds in Bengal. 

Having thus briefly alluded to some of the more striking features of 
the statistical and other facts which have been published regarding the 
sugar trade of these provinces, one hundred years ago, and also during 
the middle of the present century, it becomes necessary to carry the 
inquiry down to the present date. Although in some respects superseded 
by more recent returns, the following table for the year 1881-82 may 
be here given. It deals with certain facts of the North-West Prov¬ 
inces sugar trade after the same plan as has been shown for the year 
1848. A comparison of the results is thereby facilitated 

Statement showing arca under Sugar-cane and its outturn in the year 

1881-82. 
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Area 
under 
sugar¬ 
cane in 
acres. 

Average outturn 

FKR ACRE OF UN- 
DRA1NED 8U0AR. 
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*« rt 8 
. ■ 
c -3 -3 

Total out¬ 
turn of un¬ 
drained 
sugar in 
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Average 
price of 
uudrained 
sugar per 
maund. 
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Divi¬ 

sion. 

District. 


In 

annas. 

In 

maunds. 

G 3 

rt 3 tJ • 
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K, 0 *- 3 
O O 

S 

[fa 

outturn of 
drained 
sugar. 

1 

a 

3 

4 

5 

6 

7 

8 

9 

l| 

Dchra Dun 
Saharanpur 
Muzaffarnagar 
Meerut . 
Bulandshhr . 
Aligarh . 

1,280 

3 V 5 S 

53 , 85(5 

89,851 

10,526 

1,735 

* 16 

IX 

15 

15 

X4 

15 

20*5 . 

14*1 

193 

19*2 

179 

IQ'2 

20*5 

30*5 

20*5 

2 o ’5 

20*5 

20*5 

26,340 

5n,237 

1,014.835 

1,725,139 

188,415 

33,313 

H a. p 

S 9 1 

5 1 3 

4 5 8 

4 13 s 

4 10 9 

4 i3 0 

7.873 

153,371 

304,450 

517,542 

56,524 

9,994 


Total 


193,506 


18-3 

... 

3,499,178 

4 14 0 

1,049,753 

If 

Bijnor 

Moradabad 

Bareilly 

Badauu 

Shajahanpur 

Pilibhit 


54,925 

44.313 

41 ***40 
15,991 
43,203 
39,961 

16 

15 

12 

16 

IS_ 

12 

30*0 

28-1 

33-5 

3 o - o 

33*5 

33*5 

30*0 

30*0 

30 *o 

30*0 

300 

30*0 

1, 647,750 
i, 345,»95 
930,150 
479.730 

972,045 

674,122 

4 5 3 

4 a 

5 7 6 

467 

4 7 7 

4 8 1 

494,325 

373,558 
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143,919 

291,613 

202,237 


Total 


329,733 


35*9 


5 , 948,992 

490 

1,784,697 

Agra. 

Muttra 

Agra 

rvfainpuri 

Farukhabad 

Etawah 

Etah 


804 
3,523 
10,611 
16,231 
ix,041 
16,617 

12 

8 

14 

16 

16 

X4 

32-5 

15*0 

26 2 
30*0 
30 ’o 
a6 a 

30*0 
30*0 
3o’o 
300 
30*0 
30 0 

18,090 

37,845 

378,008 

486,930 

331,230 

435,365 

4 f! 10 

5 1 3 

5 4 8 

4 14 3 

4 14 2 

4 It 4 

5.427 

H ,353 

83,302 

146,079 

99,369 

130,609 


Total 


57.837 


350 


1,587,468 

4 14 II 

476,339 

1 

Cawnpnrc 

Fatchpur 

J'aud'i 

A i inha had 
Hamirpur 
Jaunpur 


6,333 

3,021 

4 

10,353 

3,176 

53,340 

15 

13 

14 

13 

13 

28*1 

24*4 

26’a 

16*7 

*3*4 

3 o’o 

30 *o 

30*5 

3 o*o 

20*5 

24*5 

175,»47 

73,713 

2*68,0*8 

36,339 

963,056 

3 9 6 

5 0 P 

4 7 7 

4 U 0 

4 10 9 

3 7 8 

53,544 

22,114 

8 o!s88 

10,902 

288,917 

‘gan-B 

Total 

• 
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4 5 6 

455,065 


S. 266 






























































Dictionary of the Economic 




SACCHARUM: 

Su gar. 


Methods of Cultivation 


CULTIVATION 

!n 

N.-W. 

Provinces. 

Area & 
Outturn. 


Divi¬ 

sions. 

District. 

Area 
under 
sugar¬ 
cane in 
acres. 

Average outturn 

PER ACRE OF UN¬ 
DRAINED SUGAR. 

Full (or 16 annas) 
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h 

ii 

It 

Azamgarh 

(Vlirzapur 

Bcnarc 9 

Gorakhpur 
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Ghazipur 

Ballia . 
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Jalaun , 
jhansi 0 

Lalitpur . 

Total 

Kumaon 
GarhwaJ . 

Tarai 

Total 

Grand Total. 

75 , 3*0 

16,579 

21,003 

67.895 

29 . 44 S 

22,429 

43,524 

*3 

13 

12 

*5 

*4 

*4 

12 

• * 9*9 
19*9 
* 8*4 • 
23*0 
314 
3 **4 
18*4 

24*5 

24*5 

34*5 

24*5 

24*5 

24*5 

24*5 

1 498,669 
329.922 
3 * 6,455 
*,561,385 
030,187 

479,980 

800,842 

2 11 2 

4 7 7 
492 

.4*8 

3 5 7 

3 2 5 

3 8 3 

449 , 6 oi 

98,977 

*15.936 

468,476 

189,055 

143,994 

240,253 

276,188 


20‘3 

... 

5,687,640 

3 11 1 

1,706,292 

796 

283 

5*6 

*3 

*4 

24*4 

26*2 

300 

30'o 

30*0 

’ 6,8So 
* 3 , 5*9 

4 14 2 

5 6 1 

«S 5 

3,064 
4,056; 

*.594 


25*3 

... 

20,399 

3 8 7 

6,120 

4 , *50 

16 

*4 

34*5 

21*4 

24*5 

24*5 

24*5 

88,810 

7 3 * 

7 14 5 

4 4 9 

26,643 

4,150 


22'9 

... 

88,810 

6 7 5 

26,643 

836,924 

... 

22*9 


* 8 , 349,369 

| 4 *4 8 

5,504,809 


Column 6 snows the amount of maunds of f ,ur which has been ascertained to be the 
? utturn a K°od crop. Column 7 shows the result in maunds of giir of the crop of 
iSNi-ea. Column S ?hows the average price of gur per maund during the year. Column 9 shows 
estimated outturn of rehned sugar at the average rate of 30 per cent, of gur. 

It will thus be seen that in 1881-82 the area under sugar-cane had ex¬ 
panded very considerably in Meerut, Kumaon, Rohilkhand, Agra, and 
Allahabad, although it had contracted in Benares from that shown in the 
table for 1848. But, while the acreage in the last-mentioned division was. 
less, the yield was considerably greater; the total outturn in Benares Divi¬ 
sion in 1881-82 was 56,87,640 maunds; in 1848, 55,61,041. The total returns 
or yield for the North-West Provinces in these years were in 1881-82, 
1 >83,49,3 69 maunds and in 1848,1,05,23,868. Another striking feature may 
be noted. In the older returns the yield per acre came to 18 maunds, whereas 
in 1881-82 it was raised to 22 9 maunds. It is perhaps undesirable, however, 
to comment very specially on the figures for 1881-82, since more recent 
investigations have in some respects proved these to be defective. lV!r. 
Schofield’s Noth on Sugar (to which frequent mention has already been 
mide) gave a review of the information available up to 1887, and the re¬ 
port iurnished by the Local Government on Mr. Schofield’s Note added 
still more recent data. Thus, for example, on the subjects of yield per acre 
and. consumption to head of population it was stated that— 

‘Mt is estimated that the net exports of unrefined sugar from the North-Western 
Provmr.es ate on an average 39 lakhs maunds. This, when deducted from the 
total estimated produce: (18<la If hsh leaves 141$ lakhs maunds tor consumption and 
an average rat,: of 17 xers per head of population in the Notth-Western Provinces. 
Lie total average produce in 0,«dh is now stated to be ?7l lakhs of maunds (or 21 
maunds per acre), which, after allowing for a net export of 5 iakhs maunds, leavees 
An amount sufficient to give a rate of 8 seers per head of population. At; regards the 
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North-West Provinces 
Oudh 


Total 


I837-S8. 

Acres. 

1888-89. 

Acres. 

1S89-90. 

Acres. 

960,693 

231,721 

990,219 

238,224 

871,008 

2 i 3 , 3 J 8 

1,192,414 

1,228,443 

1,084,326 


•tir IIUt Deen ver y specially alluded to by the author since to don 1 

w,.h every provmce of India upo^n a uniform plan and fairiy complucW 

Hcatfon BuHH. her" do , u J lc ‘ h . e s P ace that can be afford, d in this pub¬ 
lication. but it is believed that the reader will be able to learn all of verv 

district authors givfnbebw. ^ ” Umer ° US < l UOtations from 

Perhaps the most instructive paper which ha<; a* annnamj lL 

Th^was n C H tl W^ °1 lh ^ Se P rovinces is that by Mr. ? H. Z. Darra^ 

in h issa and tb Shed by the G ? ver " mejlt the North Western Provinces 
in 1883, and the greater portion of it seems to have been directly utilized 
by Messrs. Duthie& Fuller in writing their Field and Garden Crofts 

ferfed'to lharLfhe ha for republishing the article fe- 

t f“ t0 ’ ,®P that " e has taken thp liberty to give one portion of it in this 

li thC remaindei ln that on sugar manufacture. To allow of this 

nar^fc anbs n ?. CeSSary ! n ° ne or , tw0 instances to re-arrange slightly the 
paragiaphs. It may also. be added that Mr. Moe ns’descript bn of rhe 

tulTZ ne ° f B K ar n ei !' y ’ wl,ich Ml - Da crah freely quotes, has t "eft in 
account" 1 W Wh ' Ch ' l appears in the Gazettee/ 2 nd thus as a district 

Provinces ^n.t " iTVh" Wh ° le ° f tH ' North ' West 

home, so to speak, of the . a f£ k the , ?i„ W „f', marked localities. The natural 
which comprise a large Dortion nf p , ,l if' Ar ? 1 P country underlyinir the hills 


fl.-W. 

Provinces. 

Area & 
Outturn. 


th^^tSS^“ nSUmption in the North-Western Provinces and Oudh, (CULTIVATION 

„ ‘‘‘ S “J ar ' n . di H. I s l ? nre an "liele of luxury than one of absolute necessity. Its 
If .1 m-e-’p- ' 'n. n re *a^ re ^ fc ^^ depend on the extent of cultivation and bn the 

^^nmnVton ShSfiv. WW?ot, therefore, be matter for surprise tliat the rate of 
consun p ,on shoo'd be less .n Oudh, where sugar-cane occupies 1‘ 5 acres per .00 acres 
cultivated against 3 acres per mo acres cultivated in the North-Western Provinces, 
and where the mass of the agricultural population are not as well-to-do as in the case 
of the North-Western Provinces I he agriculturists of Meerut, Rohilkhand, and 
B '"? r l S > tl,e dmsions most largely producing sugar, are believed to be on the 
whole better oft than those of other divisions. * 

Lar^e consignments of undrained sugar are said to be sent from Gorakhpore to 

refineries in Behar, whence it returns by rail in the form of refined sugar. 5 * 

. The table given at page 116 shows the area, outturn, and consump¬ 
tion in the provinces of India worked out to the average of five years. It 
may, however, by way of concluding this chapter be desirable to furnish 
the actual area returned for sugar-cane during the past three vears : — 


Distribution* 

267 


which comprise 
Here it is often 
afforded by canals 
ol the Ganges-' 
where it now for 
the districts of ..... „ vtlBIBB , 
water is near the surface and irrigation fr6^ 


l- .a ine srnrv i me natural 

largo portion of Rohilkhand n»Tu P COU 1 ntr , y underlying the hiUs 
r*own without imgation But a " d ^ nivisil '"‘ 

le ! to a great extension nf ii . . l . ncrcaset ? facility for irrigation ; 

nna l)oab, notably ; n ♦ B s c u tivation in the drier districts' 
one of the principal siiples P ?? r * por '^* on °f the Meei ut Division 
'es Division which lie & own very largely 

nnrt irn/..il_ OCtlVCGP the Grwrm nurt P.Tnr.v.: W'llCfC 


in 

— -..vr ^.ogra and Ganges, where 
•ells and tanks is much practi -ni. 


'* • ru ) la 

;^ een the Gojjra and Gang* 

h p 
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South of the Jumna its cultivation is almost unknown, although the occurrence of 
numerous disused stone sugar-mills in tho villages of this tract gives some ground 
for supposing that it was once one of the local crops. A striking fact in connection 
with the extension of sugar cultivation in the Meerut Division is its restriction to 
the three Northern districts of Saharanpur, Muzaffarnagar, and Meerut, although 
canal irrigation is equally abundant in the two southern districts of Btilandshahr and 
Aligarh. The explanation lies in the large extent of indigo cultivation in these 
two latter districts, which has as yet kepi the sugar-cane completely in the back 
ground. 

“ Seasons. —The sugar-cane season comprises, roughly speaking, a whole year. 
Sowing commences in February, and the harvesting of the previous year’s cane is not 
concluded till very shortly before this. If, however, cane is to be classified with 
other crops, it must be ranked with those produced in the kharif season, since it is on 
the warmth of the summer months that its growth principally depends. 

“ Rotation.—A cane ciop is, as a rule, preceded by a whole year’s fallow, the 
land not having been occupied in either kharif or rahi preceding. Occasionally, 
chiefly in the Sub-Himalayan tract, it follows a kharif crop of rice or pulse, when it 
is known as kharik as opposed»to dural, or fallowed cane, and its produce is estimated 
to be decreased by \th to £rd. Now and then it is even sown immediately after a 
crop of gram on Land which has not been allowed even a half-year’s fallow, but this 
is rare. The rents charged for canc in the Sitapur District arc R10-12, R9-9, R8 and 
K6-12 per acre according as it is grown after a year’s fallow (purali), after rice 
{dhankerit, after autumn pulse (maseri), or after gram ( charreri ). But these are 
exceptional cases, and the rule for the provinces is that canc requires a year’s open 
fallow ; land lying fallow for cane is known as pdndra. 

“ MIXTURES. — A crop of melons or onions is occasionally gathered off a cane 
field, being planted on the ridges of the irrigation beds, and being off the ground 
before the canes have made much progress. Hemp and castor are frequently grown 
as a border, but beyond this no subordinate crops are ever mixed with the cane. 

“ Soils and Manuring.-— Sugar-cane land is usually good loam or light clay, 
and is invariably manured except in tracts such as the Himalayan Tarai and the 
old bed of the Ganges in the Etah District where the ground is saturated with 
moisture, which is made to supply the place of both manure and irrigation, lhe weight 
of manure applied per acre varies between 150 and 200 maunds. In the Shahjahanpur 
and Muzaffarnagar Districts it is the custom to apply the whole of the available 
manure to the cane-fields and the manured fields are therefore not collected in a belt 
round the village site, as is usually the case, but scattered at interval^ over the village 
land. From X'atehpur the practice of herding cattle at night on cane-fields is 
reported. The manure is applied shortly before sowing and well intermingled with 
the soil by frequent ploughings. 

“ Tillage. —Ploughing commences with the rains and is continued in as op¬ 
portunity offers till sowing time. During November the land is allowed a rest, it 
being considered unlucky to plough in that month (Bareilly), possibly because it may 
encourage the germination of weeds, many of which are seeding then. 11 he number 
of times to which cane land is ploughed is occasionally as many as 25, and averages 
about 12 or 15. , , .p, 

“ .Sowing.—C ane is propagated by cuttings or layers and not seed. 1 he 
cuttings are made either from the upper portion of the cane, wh'i.h is o u 1 
for sugar making, or from the whole cane, and must be always long enough t 
include two internodes, i.c., throa nodes or joints. Thp young canes arc produced 
from buds which spring from the nodes under artificial stimulation, and with an eye 
to this, the seed canes are generally kept for some days buried in damp eaitli. and 
sometimes even soaked in water foi 12 hours before sowing (Allahabad). I he cuttings 
are covered v. uh parth by a third plough following the sower, and, since the rows 
should he at least a foot apart, it is usual to strike two or three blank furrows between 
the one in which the seed lias fallen and the one next sown. J he amount or seed 
used per acre is about 2o,ono cuttings, which repre nt some 3,000 to 5,000 canes- 
Cane is occasionally ratooned, i.e., allowed to spring up from the roots of a previous 
crop, in which case the iuicc is said to be richer than in the first year, but only 
{ to {jrds as much in quantity. 

l< Irrigation.- On a comparatively small area cane can, as has already been 
noticed, be grown without irrigation at all, and over a great portion of Rohilkhand 
the ground often contains sufficient natural moisture in February to enable sowing 
to take place without a orovions watering. But, as a general rule this previous 
watering is required, and between sowing time and the commencement of the rains, 
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nfvfdnT V J ry . in number three or four in the Meerut 

• n f 5 ? xj ie districts of the lower Doab. Occasionally a watering 

fmnnrl *haf hknri tbe . ra *ns have ceased early. It may be men- 

• 1 .1 c *\ ,\ vat < r . impregnated with nitrates, is harmful to cane, 

in li' 0 ^/> i e i U / CC V * n few localities where cane is gfown 

. . J . 1 fi r i ? ( caIb -d palwar) prevails of economizing water by covei ing 

evaporation^o^nioisture! ^ lncbfts "■* grass and leaves so as fg proven? the. 

WEEDING.—-Two weedings are generally given, but they plav an unimportant 
part compared with the frequent hoeing® which are an essential feature in cane 
cultivation. I he hoeing is performed with a small pickxae, the earth between the 
rows of canes being thoroughly stirred to the depth of r> or 9 inches. The first hoeing 
should take place when the young shoots appear above ground, and from that time to 
the commencement of the rains, it should be hoed at least three times. When the 
rains have once set in the crop may be left to shift for itself, and will effectually stifle 
any weeds which may attempt to compete with it. J 

“ Harvesting.—C ane cutting nominally commences with the Deothan festival, 
which falls on a date varying in the solar calendar, but generally about the beginning 
of November. But practically it is generally delayed ‘till a month later, and the cuf- 
tivator has completely finished his ml: sowings. The delay is an advantage in one 
respect, since the juice of canes cut early in the season, though more abundant is 
much less rich in crystallizable sugar than that of canes cut in January and February 
and it is probable that it is due more to the slowness of the sugar-crushing process 
than to any other consideration that cane cutting commences so early as it does. 

“ His EASE AND INJURIES.—The most serious injury to cane grown on low 
lands results from being flooded in the rainy season, and large areas of cane mav often 
be seen during the cold weather reduced to a mere snipe cover by the overflow of the 
tank or river on whose banks they are situated. Cane also suffers at times from the 
attacks of caterpillars, one kind called kanswa in the Meerut District, attacking 
the young shoots, and another known as sildi, the full grown plants. Jackals are 

unless tlic'fields'arc^watcheda” nfhf ' !SpeciM > t0 the sof “-‘ r varieti “ 

shownbefow: — CuLTIVATION --™e average cost of growing an acre of cane is 

Ploughing (twelve times) 

Clod crushing <six times) , 

Seed (4,000Vanes) . , . ' 

Sowing (three ploughings and three men) 

Weeding (twice) . , 

Hoeing (three times) . , * * 

Watching. 

Cutting. 


CULTIVATION 

in 

N.-W. 

Provinces, 

Irrigation. 


Weeding. 
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Harvesting. 

Covf. with 

p. 10. 

276 


Disease. 

„ , 2 ?7 

Conf. with p(>. 
121*127. 


Manure (200 maunda) 
Irrigation (seven times) 
Rent 


Total 


Gkand Total 


u 

a. 

/*• 

9 

0 

0 

0 

12 

0 

8 

M 

0 

1 

H 

0 

4 

0 

0 

5 

8 

0 

2 

0 

' 0 

2 

8 

0 

34 

8 

0 

6 

0 

0 

12 

5 

0 

10 

0 

0 

62 

»3 
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th-'t* I? f ma * c,n s a maund of gur hns been proved to be Ri-6, so 

1,41-4 Adduur this i" m, ° 3 °, ,n r a, "| < ' s ’- 1 be manufacturing expenses will amount to 
ingsomaundsSfi’i the C ° St ° f cu,t,v »‘“ n ' c as the cost of produc- 

p<st for ciir) 1 ninv hVtilrln^f’ 6 0UUui ? ' rr ig' a ted cane calculated in scmwlried com- i 
RalXiS'andXma^ n,^'Y maunf ' 9 p “ ar,e in «>« Meerut, Pohilklwnd. Lucknow, 
Wvi^mu and ,o^d? p^ h? th?T h P« "> ‘he Simpurand Kyzabad 
small amount of cam-crown in Hund- 11 th ind S ' a ani A lahalmd Divisions, l'or the¬ 
be a hii.h aveia ,o If made InV utt !"’ ,lf 18 mound ■ »n acre would , 

cent, more than this, and it ./■■r'v-be m^l 0 ‘i' <s 1 le outturn ul11 abo,lt 8 P 01 
Fuller. Field and Crofts, N . a,mut 3 per cent, less” (Dufl.ie and. 

A selection from the Gazetteers and nth.,,- 1 1 . 

gi«.„ » .he* i„ some «p«, tor “ 
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AZAMGARH. —“ Sugar-cane takes more of the time and labour of the Azamgarh 
agriculturist than any other crop.” “ The best soil for cane as a sugar-producer is a 
good clem clay, especially that known as karail. The preparation of the land, the 
mode of sowing and the processes of hoeing, top-dressing and harrowing have been 
described more than once for ot' er districts, and from the account given of them in 
the settlement report they seem to have no peculiarities in this district. Each root 
(Maw) of strong plant should throw up from ten to twenty canes (gohan). An 
acre of fair crop should contain upwards of 90,000 canes. The crop suffers occa¬ 
sionally from blight {kusn'd or khaird, which shows itself in the brown withered 
appearance of the leaves. But its chief enemy is a greenish caterpillar ( dhola ) which 
destroys the head of the young plant and prevents its growth. Canes attacked with 
dhola generally throw out side-shoot^ called pachkhts, which grow from four to nine 
inches in length, but these never make up for the damage done to the head of the 
plant” {Gas. N.-W. P., Kill., 4&-J9). 

Bareilly.—“ Notwithstanding its large area, the rice crop yields in value and 
impoi tance to that of sugar-cane. ( Jkh tak kheti, hathitdkbani, say the peasants 
that n, sugar-cane is to tillage as the elephant to beasts.’ 1 here are thirteen re¬ 
cog nised varieties, vis., (1) white and (2) black paunda , (3) thv.n, (A) pdndia, (5) 
dantur, (6) rahri , (7) chun , (S) dhaur, (9) agholi, (10) nnttan, O 1 ) aghasi t (12) 
ncula, and (13) katnra. Th epaunda varieties are grown only for chewing, others 
for Loth chewing and sugar, but most for sugar alone. 1 he method of cultivation 
varies according to locality. In the uplands the field is prepared by a year s fallow, 

during which constant ploughing^ and manurings are administered. Sowings begin, 
as a 1 ule, immediately after a watering in March-Apr;l. A consecrated plough, 
marked with a red stripe, is followed across the field by another ot less hallowed 
character, bearing mould boards to widen the furrow. Immediately after the second 
plough walks the sower, or ‘ elephant * fresh from a feast of sweetmeats and clarified 
butter. He is adorned with a red frontal mark, with garlands, and silver. I he bits 
of ran-, which hr throws crosswise {tire!:ha) into the furrow at every short pace, have 
been stored in a hole covered lightly with earth or moistened leaves. Behind the 
‘ elephant * comes a man named ‘ the crow,’ to adjust such cuttings as have not 
fallen right into place. The ‘ elephant ’ is sometimes accompanied by a third person, 
named ‘the donkey,’ who carries at his waist the basket containing the cuttings. 1 he 
appearance of a horseman in the field, during the sowings, is hailed as k a lucky omen. 
A feast of puh e-curry and other delicacies refreshes, on the completion of^their labours, 
all tho^e engaged in the process. Hemp and castor-oilplant (andaunhi). are some¬ 
times sown on the borders of the field, and urd and melons amongst the crop itselt. 
The cost of canc-cutting.s, when purchased, varies from K6 to R8 per acre. 

“ If rain falls in May-June the crop is watered once, and if not, twice ; but in some 
moist tracts no irrigation is needed-. Erom four to seven hoeings are administered 
in different months. That in June-July, known as the Asdrhi-lchod, is considered the 
most important.’* , \ 

The sacred observances in connection with the reaping of the cane the 
reader .. ill find detailed above in the special paragraph on that subject. 
The writer of the article in the Gazetteer, from which the above has been 

abstracted, continues s— . , f .. 

“In the No.thorn Parganahs the field destined for sugar-cane is not allowed a full 
year of preparatory fallows. The autumn harvest which pr.'cedes sowings finds it 
grown with rice millets (kodov. bdjra, etc.) ; but during the q\ owL. o 
ii- at length enjovs a rest. Cane thus grown is named hhartf, and its outturn is rather 
ks. th; n that or purdl, or cane planted on lands fallowed for a whole year. Helds 
sown with a kharik crop after bea.ing autumn rice are sometimes called oartush. n 
Aonla, Saneha, and parts of the Baheri tahsils the crop is ofte " s f u . ffe r r ®?u? lf . 
afresh after a first r titling as opposed to the naulaf, or crop that is-cut but once. 
Su< h cane is entitled | udri. Its juice, though in quantity but a third 0* half that^of 
pur Ha nd nuulaf cane, is of better quality and better a<kptcd for clearing and co^ 
centration. ! lie 7 best sugar-cane is grown inGurgaya of Richha along the banks of 
the Deoha in Nawabganj and of the Katna in Bilaspur. Heie the rdb syrup p 
and sells from ten to twelve per cent, higher than elsewhere. 
show that the pr oduce in mice of a pur.il crop is about 72, and of a kharik crop abo it 
34 kacha manna per kacha b'u>hd. The money value of good cane, such as grown 
m Nawabganj, i, *,Jper b*c& bifU (K 3 j 3 per acre) ; ol m'edmm cane«* or .o 
(K64 per a^re) j and of kharik, baheri, and k /m.vir cane. k 7 (M 4 P? r * * h 

T he K ur or rub mvp.ued from the chopped cane is sold to thc sugm-bo ler 
( khandsdri ), who has in most cases advanced money on the crop. * he increase dt g 
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account of the Benares cane given a century ago in the proceedings of the 
Honourable the East India Company (and which has been freelv drawn I 
upon by the author of this article) is very much more complete than any ] 
ung winch has since appeared on the subject It is, in fact, an exhaustive 1 
and very able statement of the cultivation of the cane, the manufacture of 
sugar, and the trade in the product. The reader who may be interested 
in the Benares sugar production would do well to consult the original 
article which will be found m the volume of proceedings designated ‘‘East 1 
Ind.a Sugar and which was published in 1822. The paper on Benares 1 
will be found from pp. 183 to 210. 

Eta.—“T en species of sugar-cane are grown in the district: the d/wr, chin 
bar ok ha, paunda , manga, digit chin, gegla , agaul , rttkhra, and kdlaganna 7 he 
cane for seed is cut into four or five pieces and stored until wanted in a place called 
bijhara. Mr. dames writes: * I saw in parganah Nidhpur a very cmious arrange¬ 
ment for storing cane for seed. Just outside the village homestead was a square 1 
place, somewhat like a miniature cemetery divided off into twenty compartments or 
vaults. Each compartment has its respective owner, and here the cane is buried 
every year by the various sharers and taken up at seed-time. Each piece of enne 
so cut for seed i called a painra. It is sown in January, and is ready tor cutting 
,n November an I De< ember. When just sprouted sugar-cane is called kulha ; when 1 
a little ta k- it is known as ikh or ikhtiri , and when the knots on the rane i/yoi) 
become^ distinct and developed the cane is termed Raima, and when ready for cuttinp- 
gunda. T he cane is then cleaned (chhol) and gathered into bundles \bh tndi) of 
one- hu"d. in tins way they are carTied to the kolh'i (or preif) where the 

( bog!,*) below' Ad*;/then°taCcn'off' ^ 'u* °(or bX)"«vl,e V “h' 1 

rac. was :s. z ^«?§ 

imwa parjdta) 1 he nib is then , laced ina l>a- P SnH T S? n , l,lat ? d 

solid matter which remains in the hag after pre^sim/ k t*rnw? d / a ‘ K ! J ur,fie ^ , tho | 
di ed is known as kh bid. while the liquid which r,♦ * r Ti x C h,y - N ' hcn , 

and is used in making wine and in r , eparing tobacco for Thc^mwhteli 1 
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late years of sugar-boilers and agents points partly to an extension in this system of CULTIVATION 
advance. In 1S4S Bareilly proper possessed 174 khandsdris and 346 arras ; in 1872 the 1 ^,, 

numbers bad risen to 561 and 948 respectively. Many landowners now engage in the provinces, 

business, which, owing to the ease of recovering at harvest the money advanced to j 
their tenants, is to them peculiarly profitable. The amount but varies considerably, , 
from R5 or 6 per kacha big fid in Bahcri to Rio or even R18 in Bilaspur. A written ( 
engagement binds the borrower to sell the produce of the crop to the lender at a price 
fixed in the bond, and to pay on the advance a rate of interest, also specified therein. | 

As the price is always fixed below market rates, and the interest ranges from 12 to 
30 per cent, per annum, ruin is too often the result of taking such advances ” ! 

(TV.- IE. P. Gazetteer, Volume V.,pp. 559, $6o , 561 , and 562). 

B EKARES. —“Sugar-cane is theprincipal agricultural product of the district. It is 
grown in every parganah, in every village, and by every class of cultivators. In Par- 
ganabs Pandrah and Kol Asia it is estimated that there is never less than one-fourth 1 
to one-thud of the cultivated area taken up with it. In the tar i lands along the 
banks of the rivers it is planted in February, and, although perfectly inundated, it 
does not suffer from this cause, so long as the tips of the leaves remain above the 
water. In these lands, although it is never irrigated, it grows with great vigour ; but | 
it does not yield gur , or unrefined sugar, to such an extent as the cane grown on the 1 
higher and artificially irrigated lands. In the latter description of lands it is sown 
between February and the middle of April and in the lighter soils is ready to cut in 
December, but in the better soils it is left in the ground till January or February. 1 
From the 15th of January to the 15th of March are reckoned by the natives the best | 
months in which to manufacture gur . After February-March, although the produce ; 
is the same, the juice is thin, and the gur sticky and of an infeiioi quality. The j 
lands to be sown with sugar-cane are either ploughed up and allowed to remain fallow 
from the commencement of the rains, or are sown with son, urd , or peas.” 

The above passage has been given in this place chiefly on account of 
1 of a cane that is grown in land often quite inundated. T 
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floats on the top during the process of boiling is called laddoi , and the whole juice 
when the boiling if. just completed is known as pdg. The first bogha of juice 
is usually distributed amongst the prcssers, village carpenters, and black irniths during 
a ceremony termed rasyawal or rassv li. The next festival is the distribution of the 
first gur, called Jaldroan by Hindus and Sinni by Musalmans when from two to five 
seers are given away. Sugar pressing work is known as bhel, and the large balls 
of guy are called bhelis. The large bheli weighing about seven seers and called 
phimka is seldom made here” • ( Gaaetteer , VoL IV., 28). 

Ghazipur. —See foot-note page 164. 

Gorakhpur. —This district, like that of Benares, figures prominently 
in the correspondence which took place towards the close of the last cen¬ 
tury. A little later on it came into even greater note, during the second 
effort which was put forth to establish European sugar plantations in 
India. This subject will be found fully dealt with in the special chapter 
above, which sets forth the historic facts connected with the effort to establish 
plantations. One point only need be here repeated, namely, that Mr. Wray 
(one of the most scientific planters of his day) owned or was in charge of 
a sugar factory and plantation in this district. The writer has failed to 
find de:irite records of the plantations and factories that were actually 
once upon a time worked, but Mr. Wray was not the only planter who 
spent many years in Gorakhpur in the anxious endeavour to make sugar 
manufacture r large and profitable undertaking. 
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“ An extensive trade is carried on in coarse chini (sugar), for whose preparation 
numerous factories have been built. The crop, which pays well, demands an immense 
amount of care and attention during the earlier stages of its cultivation. The process 
begins directly after the old crop is reaped. Cuttings of stalk, about 5 or 6 inches 
;n length, are placed between layers of damp straw in a hole in the ground. This 
hole b«*ing closed up with a coating of earth forms a kind of hot-bed. The pieces 
of cane are called porha, and a bundle of one thousand an anwalci . Some six of 
these bundles, costing from Ri -3 to R3, are required for the pakka b ghd. After about 
eight days shoots sprout from the cuttings, which are dug up and planted in a field 
prepar* J with great care during the end of the rains and cold weather. It is necessary 
to plough tho field some dozen times, be- ides taking a plank (p,;hia \) over it to break 
up the clods. By March or April these preliminaries are complete, the shoots are 
planted lengthways in the furrow, about one inch apart and two inches below the 
surface; and the soil is smoothed down with an unweighted plank. Sometimes the 
cuttings rue after three days extracted and replanted, the plank being passed over 
them ; but this is not always done. Manure s spn id over the surface, about 4 cart¬ 
loads to the big lid being sufficient. Partitions are then made in the field, whit h is 
carefully irrigated, the water being spread over the whole surface by means of a 
broad wooden shovel. From this time until the downfall of the rains the crop requires 
fiequcnt watering, but it is of great importance that the soil should not be sodden 
by too much at a time. The labour required if the rains are late is extreme, as 
iirigation may be needed twenty times over; but when once the monsoon has broken, 
little remains to be done until the harvest in Pus or Ph dgutt. Fields in which rice or 
birdo have been previously reaped arc considered best for cane, unless land which 
has been a whole year fallow can be obtained. If rice has been cut, the field is 
ploughed up and the cane sowed at the end of Phdlgun ; if kirdo, at the middle or 
end of Chnit (Mandi-April). Two crops are often raised from the same plant, 
the slumps bun/ left in the ground after harvest and frequently watered. New shoots 
sprout in May or June, and a fair crop is often secured, the more intelligent husband' 
men assert, however, that this unrest is bad for the field. The name of the second 
crop is Peri (or banjur). There are four kinds of sugar-cane: — 

ft) Mahgujur, whnh grows to the greatest height. 

(3) Ji'Punvmnvir } both yielding gur syrup in abundance. 

(4) Barokha or hatnrha, yielding little gur and used chiefly for eating.'* 

{Gas. N.- IV. P., VI., 32 S- 3 26 .) 

JAUNPUR.—“One of the most important crops, to which the enterprising cultivat¬ 
or devotes his greatest time, labour, and capital, is sugar-cane. This is considered 
the most profit’Me of all agricultural products, but the extent cultivated is limited 
bv the large outlay of money and lab mr which it requires. The kinds sown in this 
diMiict arc all small. The largest and best is called nasgandn ; the second pauura. 
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^ the ed « es of the fic,d 
veir * leTand^ ily^vhLh ^h°p C ;n? a ^ orc ^ *t w *ll leave fallow for six months or for an entire 

by three to five plouglrinvs.^Ever^lfmfTf^T he la ' U ! , is p,C , vi ° U - sly P re P arnri 
=. applied. It is a favourite practice to fol CCayed ve * etab,e and arnmal manure 
beino* mid to thp «ln»Pn n«,nl, tl ° lold s ‘ lee P upon »t, two rupees a hundred 
Tlu* lowest ioint inri din^r h" 1 * , -^ e Sf ^ S0n for sowing- lasts from February to April. 
\n vZI f T* 1S Cu - fc m S° P^es a foot in length ; these are soaked 
After sowimr the manuHnJ°?e a P art In furrows, also a foot distant from earh other, 
hoe or picnic or six tiniest repeatedy and the field is dug up by the hand with a 

at which thfea": was sown ^nd'the ^rab, rf rtat fiTst 

women W a„d e chifd n rcn L e M r f St J ,a5t C "J “ rt ' ddish and contains most s,mar Men 

tTr^l ' t^ 11 - J Q ° U 1 t0 f, ut , t!le <::,no - It is then chopped into pieces 
Itisarhinrwlf ! ? length, called gareri, and is passed at once intc the mill. 

/o r * a\'mfar‘ 52 , n ® fi * edd «P''nto the ground, the top of which is hollowed, to 
f . m a [P 01 tar, with a great pestle oi wood turned in it by oxen, and weighted bv th i 
a T “ ed »“ it The stone is often handsomdy ca vtd whS 
figures of birds and elephants, and is worth from R40 to R100. As it is often owned 
frih" the r mn? K "?" 1 enffivators, and also because the cane must be cut while 
water s Id™^ , \n^ hT,°L k ^^7a a " dnight .- • W . he l 1 nra rly all the juice is expressed" 
exha u sted ran'« i. d d, i u t ed ]U '?' P in ^ ir > « Kivcn to the labourers. The 

XIV., 17-18). ^ ^° r bo1 in S the sugar, and its ashes for manure” {Gass., 

cultivation*in* "in 6ar ' y cecords of the endeavours to improve sugar 

The Honourable the East^lndfa p Vlth P ass , a &f s bear ‘ n ? on this district, 
and factorv at Miriaour th, < ^ >mpany had an experimental plantation 
figures prominently inV’e effni^T lt . endent of which, Mr. Carden, 
nine of the centurv to»A«o° !? ts which were put forth, at the begin - 
of sugar in Incli ' M r ace the cultivation of cane and the manufacture 
Rum distillery which was wnrbfi • ad cbar S’ e . a,st) of the Government 
at Culna. In a !■ tier dated Pin" 1 conjunction with the sugar factory 
ernor General in Council had amh!fP“ar y 18 04 we learn that “the Gov- 
season of 100,000 gallons of rum^Vif^u^ 6 manufacture in the present 
at Mirzapur; the estimated evn’ tbc Honourable Company’s distillery 
be (<50,000, U ftS» ***» by the Board of Trade to 
Company appears to have b^nl anU ure / n >tt soon after the 
Mirzapur distiliery for iniRm ls satisfied with the working of their 
‘were satisfied that rum could not iT^ tha r the H °n°urablc Company 
by the Company as it could b» . b manufactured also cheap a rate 

lories.” Orders^ were arrirl 6 Purchased from private European distil- 
of the Comnanv’s nrn,«rt !ssued for the disposal of the whole I 

the disposal of tb-ir c r H'rzapur. Whether this order embraced 
is notary clear bufalth^ and as well as their distillery 

ownership of s, 1( rL r f a V f t0U ^ lhe 9 om P an y early discontinued direct 
factoriesmontinled to ^° neS ', ^° Ut the P erlod mentioned above, large 
pression used ab,» ; worked . for some years later, and from the ex- 
probable “the private W1 ,^ . tlle P urc ^ ase of rum it seems! 

sugar factories. ^ In" thiscon^nrr dlst .^ cr,cs were associated with the 
planter (Mr Colley ,V ne - tlon it may be added that one sugar- 

february 1 *h. ali&Tthl’ * «> in a ,CtUr da, «> 

derived from the rum prem™ ,1 f- n f, P rotjt from sugar manufacture was 
In the GazettedtKlfo±^ m the molasses - 
cane cultivation of Mirzapur s_ ® pa>sage occurs regarding the sugar- 

canc ^fnd 1 ^2? ■ eie,non y- Th/day^ is ^keDtT^ and P r °fitable of crops, is nt inded 
havp nil i ft a f 8 v 'agcs are usuallv piv#»rPl as ? sor * festival, ana half a do/cn I 
VL a,i l> cc n Planted, an cu‘.::o cane, aS!3}£ the labourers. Alter the cane slips 

> called the raja,’ i 8 buried in the centre of the ' 
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field. Then follows a scramble among-the bovs employed for the remaining cane 
slips, and a good deal of rough, good humoured horse-play. The same evening the 
women of the house, or hired labourers, il the farmer is of high caste, carry ash- 
mnnui e to the fields, singing as they go, and on their return receive five pieces of 
sugar-cake each. # . 

“ The cutting of the cane is preceded by special ceremonies, Ihe date chose 1 is 
always the Deo-uthdn ekadasi , the 26th day of the month Kartik (Octobcr-Novem- 
ber), 1 he inevitable Brahman is called to the field, with rrce—Aimr, turmeric, flowers— 
materials for a burnt offering {horn). Alter this the rane is adorned with the farm¬ 
er's wife’s silver collar (< hasult ) and the burnt offering is made. A bundle is then 
cut, by way of first fruits, and carried home and eaten. The regular cutting then 
begins, and is carried on, at intervals, as the mill can work off the crop.” 

“ Sugar is largely grown in the Gangetic valley, but there are rro refineries worked 
accoiding to European methods, ami although the production of the various forms 
of country sugar is a flourishing industry at Nai Bazar near of Hhadohi. the gicatei 
part of the produce of the canc is exported,)n the form- of nur. Palm-sugar is made 
to limited extent from the khajur palm which is so- abundant near Chunar. A good 
, tree will produce a chhitak of gut every third or fourth day, and this gur fetches 
about three times the price of the corresponding produce of the cane. 

MoR.DABAD.—“Here, as in Shahjahanpur, the manufacture of sugar in its 
various forms is a flourishing and highly profitable business. Mr. Smeaton 
writes: c The demand for cane-juice has been all along on the increase. All w o* 
have a little capital embark it on sugar advances. Thrifty cultivators who have saved 
money—and these are numerous—are to be found in partnership with bamas in the 
sugar business. Zamindirs themselves are finding how profitable it is and many, 
among the wealthiest, have been lately taking to buying np the sugar of their villages. 
A regular competition has set in, and the tenantry have therefore found no difficulty 
in disposing of their juice to advantage. The influx of wealth formerly alluded to 1 
has ol course greatly stimulated this competition. Many more persons now have 
capital than before: a great portion of these can afford to live more frugally, and 
therefore take a lower rate of protit than the old capitalists.’ 

“ The ineasui e by which the cane-juice (ras) is sold is almost always the karda, 
equal to a very little over 50 Government (or 100 kachcha) maunds. The system by 
which a sugar manufacturer obtains h : s supplies of juice, includes the giving of ad¬ 
vances by him to the cultivator, and these are usually three in number. 1 he price 
to be paid is fixed either on the first or second advance. The average prodtrer of an 
acre may be put at 175 Government maunds, the value of which would be about K75 
and the cost of cultivation and crushing K50, leaving the cultivator a profit of R^.s, 
though this varies enormously, according as the cultivator employs hired labour or 
not. The pi fits have increased since the Railway was opened by about *<14 pei 
acre. During I he actual crushing operations, the hired labourer earns on an aveiage 
R8 a month besides his food. He has to work hard, and runs some.isk ol having 
his hand crushed by the mill. 1 he processes of manufacturing gur, rub , and khan# 
have been described in former notices. , ... , m . n „ 

“ Car is made all ovci the district and i. either made by khandsalts (suCM manu¬ 
facturers) or by the cultivators themselves. In the latter case it is sM to 

pet tv dealers at so many bhdis a .urr.a bhe; * being a ball of™, weighing about 
2l Government, or two local seers. 1he purifying process by which rub a turned 
into hutnd has been dc^ibed elsewhere. I he average percentage of khand to ras 
is about 7; Mr. Butt puts it at only 5 ^. but aamindars whom Mr. Alexander 
questioned on the subject put it as high as 8, and Mr. Moens, in his Banelly report, 
makes it seven. The manufacture is chiefly carriei on at Sambhal, Belau, Kur>- 
darklii, and Chandiusi.” . , 

Shahjahanpur.— It has already been explained that one of trie ablest 
district reports on sugar that has hitherto appeared is that written by 
Mr. Butt regarding' this district. If space could have been afforded it 
would have been useful to reprint Mr. Butt’s report as it stands, fhc 
alternative course of giving the review of it that appeared in the Gazet¬ 
teer was, however, thought preferable since the chief facts are there com¬ 
pressed into 1 third of the original space. The reader who may wish 
furl tier details should, however, consult Mr. Butt’s able report (ttt the’ 
Re/jt};ue Reporter, North-West Provinces (1874)* HI., No. 1 j s*e olso 
7 u, pp. or (he abstract *»f if as given by Mr. Currie in the 

Revenue Settlement Report of the Shahjahanpur District .— 
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Sugar-cane is cultivated alf over the district, but chiefly within a radius of 15 to 
20 miles round the city of Shahjahanpur, and least of all in the southernmost par- 
ganah, Jalalabad, for which, however, there is a special reason in the prejudice of 
Ihakursot that parganah against its cultivation. The percentage on the total cul¬ 
tivated of land under cane was found by Mr. Currie to be 5-6, and of land pre¬ 
pared area for the following year 3*9. 

“The areas and percentages for each tdhsil were in 1867-68 as follows:— 



Area in Acres. 

Percentages. 

Tahsil. 

Actual cane. 

Prepared for 
next year. 

Actual cane. 

Prepared for 
next year. 

Sh.^hjahdnpur 

Telalabad .... 

Tilhar ..... 
Paw&yan .... 

*0,415 

984 

11,820 
18,245 

6,017 

Nil. 

8,382 

!5»oc6 

5’75 

*75 

6*25 

7*5 

NU. 

4*5 

6* 

District Total 

41,464 

29,405 

5*6 

3 9 


j'or the whole district the areas, in the three years for which crop areas have been 
,Qo ni e ^ r * Puller, were in 1878-79, 63,680 acres j in 1879-80, 30*234; and in 
ilwo-Si, 35,266 

In river-valleys and low alluvial lands ( khiidar ) the cultivation is much less care- 
■ n on uplands (hangar), the land is much less ploughed and worked and no 



destructiorT^y"floods^ h n'*? th,s » the cro P is ,iab ] e to P a t rtial \ n j«’y or tota 

tion to b hiuny-arW * • . at \ he k/utdar-g rown sugar cane bears about the same rela¬ 
te irrigated ,m £ a _ ted and manured sugar-cane that bhur- gTown bailey does 

“Somuch rC ^ rds lhdr cu,tn . re and care respectively, 

to detail the vanV>..«, ' v,,tten on the cultivation of sugar-cane that it seems unnecessary 
this and the neitrliV P r<;,cess 5f *hich, except in a few minor points, ate identical in 
account of the olfnMn" nn - ? d 1 tncts of Bareilly a " d Farukhabad. The following 
quotedWithout Fn™r in S /'TK by , the [ late,V ! r - Ourrle may perhaps, howcvc.be 
in this distiict. b mucb nsb repetition, as he alludes to differences observed 

the cultivators hafin!rr l ip!I^ tabes P[ ace i n February and March, the time depending on 
The field isfirsl 0^0 vW fr ° m the P ressin &» a nd boiling of the last crop, 

inches in length followimr th^ . man w,tb a bundle of pieces of cane from eight to ten 
foot apart info r ^ and dropping the pieces in lengthwise about a 

c lod-crushfi (1 # j rrowj next the furrow's are smoothed over and filled up with the 
the actual arrow o u* Oi dma-rjly the top part of the cane, from about a foot below 
in a< J nal arr0w or head, is used for send and , nh ,,r ,1 


the actual q rr 1 j ■ d,na ™y tae top part of the cane, from about a foot below 
« ’ or bead * ,s nsed for seed, and only about 1$ to 2 feet of the cane, 

iuicc *c 0,, !»- J1 ive the immature stalks, which contain little or no expicssible 
t; c j * • 1 r this purpose cut from the full-grown cancs. These cane-cuttings are 

six weeks pr ^omo“hs fata? r *° kc< ‘ P thcm ,,om dryinc > tiU re ‘» uired for 

sown after'fViu b'i. n P fallow for rano is railed t'andr', and cane or any otfcei 
khdrib. Th«* ™ ,S Ca i lod P orac h> polacti or bolcha, in contradistinction to khdra 
ran * , s because a laJee , t ar - a less than the area actually u 


• > iiui LMimctl ov 

k «^r u V 5 cbs ° r h° mon ths later. 

crop 

-- . IIt , rpnen - , wi yutLnu, 111 ujiuiauisuijuiuu 10 undrag or 

can * is because \ l tbc P n?1 /tri area is always less than the area actually under 

kmton i n the i>revi«»« „ IT )° unt of cane is cultivated khdrag, following* rice, bd-’ru, or 
months. It must not h-^ tumn 5 b|, J ev ?n then the land is fallow for at least three 

san v: t^^— nd sucar alternate tor several **** in the 

and produce a Second J' 6 ’’ * cav j n y the roots in the ground to sprout again 

ally wen for them” P> 8cWom resorte5 to for food-canes and exceptlon- 

" The culHvatof'usSf^prft^and^SuTh^ arC samft here as elsewhere, 
to the manufar luier (kkand^lh \ \\Vn J i’ S ° un ranes » delivenng the juice (r.ib) 
the cultivator is in a position to work on* hit ^ pa ^’ s ^he cost of the removal. When 
by the m.1 n 11 facturere fraquenUy tnak« S p' < i^ n fa a aot tbc 

th......‘.a £ 
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a hotter fire and is made up into moderately dry solid balls ( bheli), whereas rdb is 
concentrated to only a bttle over crystallizing point, retains much more moisture than 
gur, and is not intended for keeping, but for immediate conversion into manufactured 
sugar. 

‘‘Besides the system just described there is another called the bel system, prevailing 
chiefly along the western edge of the district adjoining Bareilly and Budaun, from one 
of which it seems to have been introduced. It consists in the manufacturer taking raw 
juice ( ras) instead of concentrated (tab) and boiling it himself. Mr. Currie 
writes:— 

“ The cultivator presses the juice all the same setting up his mill {kolhu) at the bel, 
which is mei ely a collection of mills and a boiling-house. There are usually from 12 
to 20 mills at a bel, but sometimes as many as 30. Each jar ( matha ) of ras , as filled, 
is taken over at once by the manufacturer, who receives the refuse for fuel. The only 
expenses saved to the cultivator are the cost of one labourer (the boiler) and the hire 
of the boiling-pan. The real advantage to him is that the ras is taken over indis¬ 
criminately, without any tests as to whether it is good or bad, and he is relieved of the 
loss consequent on a small yield of rub or of rdb of indifferent quality. The advantage 
to the khandsdri is that tab is prepared* in larger quantities and on a more careful 
process, and as there remains no motive for fraud or deception as to the quality, it is, 
as the rdb, more uniform and superior to that purchased ready-made from the culti¬ 
vators. 

“The difference in the manufacture of rdb under the bel system consists in the 
boiling-pans being set up in sets of five over a furnace with a long flue, the largest 
pan into which the raw juice is first placed being - furthest from the furnace over the far 
end of the flue, and the smallest, into which tne heated juice is brought gradually, 
being immediately over the furnace. An experienced confectioner { halwai ) is em¬ 
ployed to conduct the boiling, and sajji (impure carbonate of soda) and other alkaline 
substances, with decoctions of bark and plants, are used to correct acidity and purify 
the syrup.* 

“ The bel system is said to have been extended rapidly since the Mutiny and to be 
likely to supplant the other method in which the cultivator himself manufactures the 
rdb. 

“ The manufacture of sugar-cane is, however, a subject which will be found treated 
of below m another chapter, and reverting to the cultivation of the plant, the following 
brief remarks on the cost of cultivation may be added to what has been stated already, 
rrr Sl, g a . r '' canc lands have an average rental of about R15. There is little (if any) 
difference m the cost of cultivation of what turns out to be a good or an inferior crop. 
Hie net expensesof cultivation,omitting items which balance one another on the credit 
and delu: side, e.g., seed and cutting, amount to R43-7 per acre, made up as 
follows: rent R15, ploughing R8, carriage of manure Ri-8, planting Ri, irrigation 
R9-7, hoeing and til ing R6, carriage to the mill R2-8. The profits per acre vary 
from R36 to Ri 15, the extremes being for the lightest and the best soils ” (Gaa., IX., 

46-49). 

IV. — PANJAB. 

References. — Baden Powell , Panjab Products, 3f4 m 3 ' 3$3; Sugar Sta¬ 
tistics of 1S4S ( Delhi District); Agri.-Hort. Soc. Pad., Trans.: — V., 
Proc\J2; VIII., 157 ; Jovr., VI., Proc , 116 ; VII., 231; VIII., Scl., 
164; Gazetteers of each district too numerous to be separately quoted; 
/s very extensive Official Correspondence and Reports down to iSgi. 

Area, Outturn, and Consumption. —It will be seen by the table given 
above (p. 116) that the Government of India views the normal area in this 
province (for the five years previous to 1888) to have been 354,000 acres. 
The yield came to 96,29,000 maunds of coarse sugar, or an outturn of 27*2 
maunds an acre. The Panj&b imports, however, vary largely from the 
North-West Provinces and Karachi by rail and to a less extent from 
Sind by boat and by road from the North-West Provinces. The net 
imports during the past three years (by rail; were in 1887-88,20,16,727 
maunds, expressed as gur or coarse sugar ; in 1888-89, 15,76,311 maunds ; 
and in 1889-90, 15,20,720 maunds. This may be taken as an average 
net import, during these years of 17,07.586 maunds. But no provision 
has been made for road and river traffic in that calculation. Allowing 
these sources of additional supply to cover errors, and net exports 
by transfrontier routes, we learn that the Panjab had 1,13,36,586 maunds 
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ot coarse sugar in 1889-90. Reducing 1 that amount to pounds, by 
allowing 8olb to the maund and accepting the population at io* millions, 
it would appear that the consumption came to 48!b (or 24 seers) per 
head. This is a slightly higher figure than that given in the table at 
page 116, as that of the average of the five years preceding 1888, but 
Mr. Schofield in arriving at the consumption of 22 seers allowed for only 
a net import of 10 lakhs v{ maunds. It will be seen from the tables at 
pages 367-368 that the average net import of gur was as stated above, 
during the three years from 1888 to 1890, 17,07,586 maunds on the rail 
traffic alone. The Native States within the Panjab are said to have 
produced 4,28,000 maunds in the normal year, and by the census of 
1881 they had a population of 3,861,683. It would be difficult to work 
out the proportion of the net imports that went to these Native States, but 
the allowance for the province must be reduced by that amount, so that a 
consumption of 22 seers per head is probably not far from correct. The 
area under sugar-cane has not materially increased during the past ten 
years :— 

In thousands of acres. 

1880-81 .. 3S6 


18S1-82 

1882- 83 

1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 

1889- 90 


377 

4'ji 

343 

335 

331 

354 

3^6 

391 

325 


It may serve a useful purpose to exhibit in this place the distribution of 
the Pan jab sugar-cane cultivation by showing the amounts in all the dis¬ 
tricts that, possessed during each of the past three \ears over 15,000 
acres 


Dfllhi 

Karnal • 
Amballa • 
Hoshiarpur 
jullandar . 
Lodhiana . 
Amritsar . 
Gurdaspur 
Sialkot 
Gujranwala 


Total acreage in the Province 


1S87-S8. 

18S8-S9. 1 1SS9-90. 

1 

26,702 

17,37* 

23,592 

32,810 

43,873 

>5,327 

29,559 

48,861 

39,644 

17,224 

29,403 

15,625 

27,601 

30,285 

42,274 

14,905 
26,521 
57,035 
44,Sr>5 
19.943 

*7,337 

8,822 

23,736 

31,707 

36.564 
11,3*1 
21,153 

54.565 
41,981 
22,205 

366,698 

391,060 

325,562 


• uiai vMiiiu me area nas fluctuated to some extent 

the decline in certain districts has been on the whole compensated for bv 
the increase in others. I he ch ef districts of sugar production in order if 
importance are Gurdaspur. Sialkot. jallandar. fnd ftosh arpur The Fin. 

in .883 says that the sub-montanetracts thenn I ^ ,Cd 

constitute the chief area of the province The r,nd* n r 

interest in the district accounts, which may now be given! that it°does not 
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seem desirable that the author of this review should attempt a sketch of the 
sugar-cane cultivation of the province as a whole. The Financial Com¬ 
missioner, reviewing the reports which had been obtained in 1883, gave a 
review, but had to admit that the diversity in the figures precluded the form¬ 
ation of averages that would have any value when applied to the province 
as a whole. Much useful information was then furnished, however, by the 
Financial Commissioner. The following passage may be given as an 
introduction to the series of district reports, as it furnishes a general 
sketch of the systems pursued in the province— : 

u The mode of tillage and the times of the year in which the various 
processes are performed vary but little in the different districts. Sugar-cane 
is propagated from cuttings, each containingoneor more of the joints oft he 
cane, from which, when they are buried in the soil, several shoots are pro¬ 
duced, and these grow into canes. It is absolutely necessary that the soil 
be very finely pulverised, or the shoots would not make their way to the 
surface. It is for this reason that the land is ploughed and re-ploughed for 
so long a time before the cane is planted. It is generally gone over not 
less than 10 or 12 times, the * sohd.ga 9 also being used to break clods and 
reduce the earth to a fine and even condition. 

“ The Jat cultivators of the main sugar-producing districts repeat these 
processes an almost incredible number of times. In Hoshiarpur it is pro¬ 
verbial that sugar-cane requires 100 ploughings, and from 60 to 100 
ploughings are stated to be the practice in ( Jurdaspur also. The amount 
of manure used in the Delhi district is estimated at about II tons an acre; 
but this quantity is exceeded in Gurdaspur and Amritsar, where 600 and 
800 maunds, equal to 21$ and 28J tons, respectively, are applied. The 
operation of planting takes place about the month of March. The cane 
cuttings are laid horizontally in a furrow only a few inches apart, the 
furrows themselves being also very close together; the quanity of cane 
planted is 20 or 25 maunds, equal to about three quarters of a ton. The 
ground is usually loosened with a hoe at the time the shoots should begin 
to appear. It is also constantly weeded while the crop is growing, and 
sometimes receives a further top-dressing of manure after it is above 
ground. Irrigation has to be almost incessantly continued during the 
heat of the summer until the commencement of the rains: about six 
waterings at intervals of from a week to a fortnight are the usual require¬ 
ment, but if th - rains are deficient, double that number are required. As a 
rule, the stiffer and closer soils require more frequent watering than those 
that arc porous and absorbent : after the rains when the crop is ripening 
it is again watered to bring it to maturity. Cutting begins in October or 
November; but, as it can be done no faster than the operation of crush¬ 
ing proceeds, if often continues till the following February or March.” 

Bannu —“Of highly remunerative crops two deserve special mention, sugar-cane 
and turmeric. Their cultivation is almost entirely confined to the richest parts of 
Bannu proper. The area under sugar-cane at settlement was a little over 4,000 acres. 
Both crops require Inure quantities of manure and repeated irrigation. The cane 
used in setting is cut into pieces about nine inches lung so as to leave the knot or joint 
in the centre of each. It is then hand-plant H, piece by piece, horizontally, in Febru¬ 
ary or March, sometimes in prepared soil, but generally in the midst of a wheat or 
barley crop. About R12 worth of cane to the acre are so used. But fresh planting 
only occurs once e very fourth and sometimes fifth year, as three or four crops are cut 
from the same root.* Those of the second and third years are the best. After the 
crop in which the. cane has been set is removed, the soil is loosened and weeded, and if 
the^e were none such before, a low mud wall or hedge i run round each plot. The 
cane is of two sorts, red and white. The former is the superior, but it is ako the more 


* That th. statement is in- orrert that Ratooning is not practised in India the 
writer has repeatedly pointed out.— Con/, with p, 128. 
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delicate being very sensitive to frost. Both varieties are very thin in the stem, and 
grow in clumps very close together. The crop begins to ripen about the end of Octo¬ 
ber and is cut by degrees between November and the end of March. 1 he clumsy 
wasteful oil press of the Panjdb (kohlu, local ganri i was till lately employed for ex¬ 
tracting the juice; but within the last five * years fifty-six English presses have been 
imported, and aie immensely popular, and the iron roller mills arc now in almost 
universal use. The gtlr produce is very inferior and dirty.* 1 ... 

“From first to last the cultivation of the cane is careless. There is no division of 
labour. The juice is boiled down in iron pots to about one quarter its original bulk, 
by which time its consistency is that of treacle. It is then put to cool in wide¬ 
mouthed wooden or earthenware vessels, and when cooled, the stuff is made up into 
round balls of about 2$ seers each. This is gdr. Little sugar is made, the people not 
having the skill to manufacture it, or perhaps the juice being in most tappas too poor 
to crystallize. The yield of giir is very uncertain. Of the many causes which tend to 
diminish the supplv of juice, frost in December and January is the most baneful, and 
most frequent. Tne average yield of gur per acre is ovir 12 maunds, and the price 
current from ten to twelve seers the rupee, hence the average gross profit per acre 
m«w be set down at from R40 to R50. But the best lands in the best tappas fSurani 
and Mitakhel) produce up to R32 maunds an acre, which would give a gross acreage 
profit of from R120 to R165. A little of the large thick cane known as piunda , and 
only used for chewing, is grown about Kalabagh, and yields enormous profits. It 
has lately been introduced in Bannu proper and in Mianwah. Its cultivation is 
rapidly extending ” ( Gazetteer , Ban nu, p. 143). 

Dei ill. —Sugar-cane is the most important and profitable crop of the kharjf harvest 
in the Delhi and Sunipat Hangar tracts. The average acreage under cane in the dis¬ 
trict for the last ten t years is given as 4,347.$ I he land taken is the best in the vil¬ 
lage, that is to say, some of the best in the village is taken every year; it is a sign of 
weakness of resources when cane follows cane on the same ground. Nor without man¬ 
uring is the cultivation profitable. It is not usual to try for a rabi crop when cane is 
to be planted in the spring; if this is done the latter will suffer by being planted late 
(. pachetr ). Ratocning (leaving the roots to produce a second crop in the succeeding 
year called muridaik) is uncommon now, though in old times it was often practised. 
The change may be put down to the decreased fertility of the soil, or as the gamin- 
ddrs themselves say to the increase in the resources as shown in the greater power 
to buy seed, and the greater number of hands available for labour. There are tluee 
kinds of sugar-cane known in the district : _ 

4 ‘ ( 1 ) L&lri , said to be the original kind and considered the best, as no insects attack 
it. This is the only kind actually used in the district. 

“ (2) Mirati , very productive and white, but if the gt r is kept long it gets worms 
and it is weak also in the rains and sometimes ball . 

“ (3) Soratha, white and productive. Good for sucking but sticky. Not so subject 
to worms as mirati . 

Paunda or ganna is distinguished from the ordinary sugar-cane by its thickness. 
It requires more water for its cultivation and giir is not made from it. ' Its only use in 
fact-often a very profitable one—for eating ; it is sold in the bazar at price:; varying 
from i to 1 or even anna the stick. The kind first sown is mirati , then soratha, and 
ldirt last. Mirati is quickest in springing up* A speciality is said to exist in lalri 
that it can be reproduced from any knot of the stalk (ganaa), whereas for mirati 
and soratha only the top knot of each stalk will do. 

<l Sugar-cane for seed is put in clump (bijghara) in Phagan , where the earth keeps 
it moist and fresh, a damn situation being * 1 good. What is kept in the house 

is for use; it does not keep long. The ploughing generally begins in June unless 
there is a crop tried for in the kha: if preceding the cane crop. If a gaminddr has 
enough ground he will avoid doing this. When the kharif crop is taken the plough- 1 
ing for sugar-cane begins in December, and is continued at intervals according to 
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leisure and other circumstances, the number of times varying from 5 to 12. The first 
two ploughings may well be made one directly after the other, but the subsequent 
plough ings should come at intervals. For the first ploughing either rain or a watering 
Ipalewd or paled is necessary. Sometimes the land is dug (with a kasi or kahi) for 
the first time and this is fully equal to two ploughing. No cash estimate of the cost 
of this can be usefully made as it is never done by hired labour.” 

“ The quantity of manure used is very large; from 3 to 6 four-buliock waggon¬ 
loads go to a kacha bighd. This at the lowest estimate gives 3 x 3 x f x 20 maunds 
= 288 maunds=nearly 11 tons to an English acre. The zam'mddrs urge strongly that 
without such manuring the land will not he fairly productive. The time for putting in 
the manure begins in January-February and goes on to the end of hebruary- 
March and sometimes even after planting. After manuiing the land is ploughed 
unless of course it has been sown. Ploughing takes place in the end 01 reb- 
ruary-March and may be continued through March-April, but the best time is the be¬ 
ginning of the latter month. Water is given before planting. Furrows ate made 
regularly along the field, and a boy follows the plough putting in the seed pieces of 
cane ( gandiri ), which must have one or more joints in each piece, horizontally at 
regular distances, usually rather less than a foot along the furrow. I he seed stalks 
aie taken out of the clump; one or two men cut it up, as one cannot do it alone. 
Anul hc* r man carries it to a place where it is put in, four or five are wanted to plant for 
one plough. 1 here is, however, no lack of hands, as all the young boys of the family 
help in this, in order to get the holiday food which is given on planting day. 1 lie 
food consists of rice, sugar and ghi and mixtures of these, and such food giving is called 
Mah Kail or g«r bhata ; the work begins in the morning and goes on till it is done, 
three yoke of oxen can get through ten kacha bi gluts a day. One yoke ploughs and 
the other two follow with the sohdgd (clod ch usher). Water is given a month after 
planting, and if the rains are good three subsequent waterings are enough, li they are 
not as many as five may be necessary at intervals of a month. Cultivation of cane by 
W' il-irrigation is not uncommon in the Khadar of Sunipat, but is not usually if ever met 
with in the Delhi tahsil. In Ballabgarh there are three or four villages which have it. 
Delhi too has some in the Dahar Circle from natural ^flooding. A fair well may water 

“ Hoeing**is carefully kept up; the number of times depends much on the charac¬ 
ter of tne season, and varies from five to nine or ten. The first time comes a few days 
only after planting. A man’s fair work ner day at hoeing is put at three bisvffis. 
When the canes get high, they are generally tied together at the top. Cutting begins 
in October; it is a practice for Hindus not to begin till after the Dashra (September- 
October). Hired cutters get K3 a month and their food, the ^unless lazy, 

does much himself in this. A two-ox waggon should cart one lights cane in a 
month, but the animals do other work probably besides. Rent paid by zabli 
(.-pedal rental) is about l <5 per b'ghi , but in some villages it goes even up to Kg. It 
is taken at the time the Go. ernment revenue falls due, and do«*s not depend on the 
quality of the crap. No difference is made in the rent, whether in the prenbus 
khanf{ season) another crop was taken, but when the land was left fallow it is t.alle 


tapar. 


The expeuses of cultivation may be thus summed up : 


Pakka bfgha. 


& a. 


Planting (ten times) 

Manure 

Seed . 

Irrigation 


P- 

o 

o 

o 

o 


# a. p . 
320 


Price, of water . . 

Cleaning of water-course • 

Hoeing. 

Tying of canes. 

Cutting and stripping .... 

Rent . ...» 

Carriage to the kolhd .... 

Planting (estimated) ...» 

The kolhd, or sugar-mill, is made of four kinds of wood, first quality sat (Shores 
robusta- second ktka' .'Acacia arabica), 'hird siris (Albizzia), fourth fara.sk 
(Tcmari'xj : Hiar h the^one most commonly used. The mechanism of the kolhu is 
the same as in Shahjehanpur. ” 
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1 A kolkii' complete costs RSo or R90, or even more, the work being made as 
durable and thorough in every respect as is possible to the not inconsiderable skill of 
the local carpenter.. 1 he lath (or pestle) often breaks, and must be replaced at the 
cost of a rupee. It is always made of kikar. The wages of the carpenter who looks 
after the kolhu are considerable. The produce of about 40 big has of sugar-cane is 
pressed in one kolhu ; a good many proprietors unite generally in working it. l he^ 
bring their cane themselves from the field, and put it together, reckoning their shares 
by the number of oxen they each have. A kolhiWevxt on hire is said to cost K7 to 
the hirer, but it is often mote than this. The men who own the cane, almost always 
own the oxen that work the kolhu . Four kinds of work are distinguished in the 
kolhu. Two pindias put the short cut pieces of cane (giranydn) into the kolhu, and 
take out the cane straw khoi; one man relieves the other at this a* duous work, which 
is also rather dangerous for any but a left handed person. Wages Rio to R 15 a 
month. Two gnriyas who cook the gur. Four jhonknewalas who keep up the fire, 
and dry the kh6i. Two muthiyas, who feed the pindias with cut up canes, put into a 
basket. The man who sits on the path, diiving the oxen, is not a hired'labourer, 
but one of the proprietors. Two men are employed with each pair of oxen. The 
sugar-cane is generally cut by the proprietors, or by hired labourers at two annas a 
day each. The kolhu goes on day and night, but the workers are divided into day 
and night batches. A matka holding twenty sers is filled with the pressed juice in 
about an hour; and the oxen do tnis twice before they get taken off. The juice is 
thrown into the hand, a large earthen jar. From there it is put into the karat , or 
cooking cauldron, and is boiled slowly till it becomes pretty thick, and then it is 
conveyed into a ^cond vessel smaller than the first, and the boiling process goes on 
till the gur becomes thick and consistent enough to make the bhdlis or g«V-balls. 
These are always four sers each. The place where the cooking goes on is called a 
gurgdi. It is merely a thatched shed with a hollow floor to allow of the kasais being 
placed in if, and underneath them the ccoking fires. Molasses ( rdb ),* and coarse sugar 
(shaka?) are not made in this district, or if made, very rarely; and would of course 
be a more delicate process; than the primitive one above described ; yet this too 
requires care. H the boiling is too prolonged it spoils the gur and diminishes its 
selling value. Delhi district gur goes to Bdghpat, Biw&ni in Hisar, and Rewan and 
^ j !_ ur £ aon - The zamindar generally manages his jgur-mnking 

more or 
chan pur. 

, £ ‘j . ' . .. - *- wH.uiuiiij iwis-uniis ui uic suifar-cane. 1 ne straw is 

ofifs wliihT’wfl Hi the j$ is good for nothing else, and from the juice one-fifth 

of its weight will turn out in gur ” (Gazetteer, Delhi, 113-no). 

I he above account is only slightly altered here and there from the 
original form, which appeared in the Settlement Report. The only serious 
departure is in acreage, and the writer has by the foot notes (p. r/o) ven¬ 
tured to correct the figures as given in the Gazetteer to those of the Settle¬ 
ment Report. It will be observed that the above special report on the sugar 
interest of Delhi has been drawn up on the same plan as Mr. Butt’s 
detailed report of the sugar culture and manufacture of Shdhjahanpur 
briefly reviewed In the remarks regarding that district under the section 
of the North-West Provinces. 

Gijtrawvala .— et Sugar-cane is the most valuable crop of all for its acreage. 
It is grown chiefly on the river lands of Wazirabad and in the whole Charkhari 
tnchal of parganahs Warfrdbad ancj Gujranwdla. Notwithstanding the manure, 
irrigation, and labour necessary to secure a good crop, it is the most remunerative 
of a!l produce. By the measurement papers, as compared with palwdris* yearly 
papers, it appears that the growth of rugar-cane has doubled within the last five 
years £ and the people are ydar by year more alive to the value of the crop. Sugar- 
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* Molasses is not s nonymous with tdb-, butis the crude treacle that drains from tho 
raw sugar ( rab). 

t £f nts P^d by contract rate for the whole cultivation. 

nc il! t i 1C Gu , jrdnwslla Gazetteer (p. 52) is word for word the same 

as the above, which appeared nea:ly twenty years before the date of the Gazetteer. It 

!l ^xtent™ tliat^notr e Lu^c Crop ha; ’ con tinued to gain in popular luvour to the 
rA P iiV, U 4o:' Canet ° haVC bCl ' n ,9 ’ 7S3 ’ aCrCS ' on average* during the thke 
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cane is usually a kharif crop. After careful preparation of the land it is sown in 
February, and the crop ripens in November-December, in which months one or 
more sugar-mills will be found at work in nearly every village of parganahs Wazfr* 
abdd and Gujranw&la ” {Settlement R-eportfor 1866-67,, pp. 27-28). 

HOSHIARPUR.—'‘Sugar-cane requires a good soil but is seldom grown in the 
highest manured lands; the soils in which it is usually sown are chhal rohi, jabar, 
and maira. The greater part of the land under sugar-cane in this district is unirri¬ 
gated; the rainfall is good, and the soil has an inherent moisture which precludes the 
necessity for irrigation; chhal, j a bar, and maira will standi a little drought without 
much harm ; rohi requires more rain, but with good rain or irrigation the outturn 
is splendid. The area recorded under sugar-cane is 29,117 acres,* of which only 
3)553 were irrigated. There are two ways of preserving the seeds : — 

(1) When the pressing begins the top joints of the cancs are cut off to the length 
of four or five knots and tied up into bundles called pula, each sufficient for sowing 
one maria of land (about 23 square yards); these bundles are then buried upright in 
the ground till required. The lop | joints are closer together, and the outturn in 
number of canes from such seed is probably greater than if the whole cane were cut 
up; but the site and the strength of the cane in the latter case are greater. 

(2) The number ol canes required for seed arc left standing in the field till 
wanted, when the whole cane is cut up and sown. 

Where sugar-cane is liable to injury from frost, the latter plan cannot be followed, 
and this appears to be the only reason in some parts of the district for the seed being 
cut early and buried in the ground. The pona cane :.eed is always buried, being most 
easily frost-bitten. The top shoots of the cane, called an, form good fodder for cattle, 
and are considered the perquisite of those who cut and strip off the leaves from the 
cancs. As a general rule, a cultivator keeps some of his best canes for seed. A 
jat cultivator devotes a great deal of time and manual labour to the cultivation of 
this crop, and it is doubtful if his mode of tillage car be improved upon. Sugar-cane 
is generally sown upon land which has had wheat in it the previous year, so as to 
allow nine or ten months for preparation of the soil; but it sometimes follows an 
autumn crop of maize in dry lands, or of rice in marshy. In some special plots the 
old roots of the cane are taken up immediately after the crop is cut, and the same 
land immediately resown. When it follows wheat, ploughing is begun in May and 
continued at intervals, according to time and means available, through the rainy 
season, till the wheat sowings are commened in September and October. After an 
interval one or two more ploughing are given, and then all hands are required for 
working the sugar prer.se \ Ploughing operations are bcijun again in January and 
February, and continued .'11 the seed is sown in March. The ; or clod-crusher, 

is used after every two or three ploughings. The people say land should be ploughed 
100 times for sugar-cane, but it seldom gets more tnan 25 or 30 ploughings. " There 
is a saying : — 

40 Seven ploughings for carrots, 

A hundred ploughings for sugar r an©. 

The more you plough for wheat, 

The greater will be the gain,” 

“ Gr^at importance is attached to the pulverisation of the soil after the ploughings. 
The seed is sown in March in the following way : A furrow is made with a plough, 
and a man walking behind drops the seed in and presses it down with his foot at 
interval*: of a foot between each seed. The furrows are made as close as possible to 
one another. Afterwards the sofulg is passed over the field to cover up tlie seed. 
The soil is then constantly loosened and weeded with a kind of trowel {baguri), until 
the cane attains a height of two or three feet in the rains. This hoeing, called goal, 
is very important, and the more labour expended on it the better is the outturn ot 
sugar-cane. After the canes are two or three feet high, nothing more is done until 
they ripen in November or December. Sugar-c ne is always sown th'ck, and no 
attempt is made to st*ip off the lower leaves when it has grown up. The quantity of 
seed required i© abotit two maunds per kandl , or 20 maunds an acre. \ I he price of 
seed varies, but averages about R5 an acre. The cane is liable to various diseases 
and ravages of insects, the local account of which is as follows — 

(1) White-ants attack the la>c .s when first set, especially if the land is not well 
weeded at first. There are also destructive insects called garunn and bhond, the 


* The average acreage tor the past three years has been given as 34,60! acres. 
+ ' r h*‘ < ditor liar, on more occasions than one drawn attention to the fact that 
it is incorrect to say the Natives of India do not use the tops as seed. 
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latter a kind of black beetle, which attacks the young shoots. The cane sown earliest 
4 s most liable to attacks of white-ants. 

(2) Tela, a small insect, comes on the full grown canes in dry years. 

(3) Frost is also destructive under the same conditions as tela . Sugar-cane is 
more liable to injury from frost in chhal land. 

(4) Rats do much damage. For a remedy the tops of the full-grown canes are 
tied together in lets of 15 01 so. This gives light below and checks the wandering 
instincts of the rats. The tying together of the canes is also a preventive against 
frost bite, and supports canes which have attained to any size. In good chhal, where 
fresh alluvial deposits can be depended on, the roots of the cane are sometimes left 
in the ground, and produce two or three and sometimes more years in succession.* 
This system is called monda . The outturn the second year is almost equal to that of 
the first; the third year a fourth less, and alter that still less. Monda saves a great 
deal of trouble, but is only feasible in good alluvial lands. After the canes have been 
cut the land is ploughed a few times to loosen the earth round the roots, and the usual 
weeding and hoeing take place. As a rule, little or no fresh manure is applied. A 
not uncommon practice, when sugar-cane is quite young, is to cover the field with 
the leaves of chhackra (Butea frondosa) to keep the soil cool during the hot 
months of May and June. The leaves rot in the rains and add to the fertilization of 
the soil. Very little irrigation is required in this district. Jabnr and chhal crops arc 
not irrigated at all; in other soils, if available, water is applied first before sowing 
and afterwards three or four times until the rains set in. After that the land is only 
irrigated if the rains are deficient ” (Gazetteer , pp. 95-97.) 

J**^^ U -Zf l7 ~ caiie is grown for gur in the Gilotar and adjoining villages of 
the K&lowal ilak6 in the Chiniot tahsil. In Chiniot itself and Magniana it is grown to 
some extent and sold in the bazaars, but is not made into gur. Sugar-cane grows 
best in a rich loam well manured, in or Dear the Hethar, where water is very near to 
the sui face. If it is once flooded by 1 iver water so much the better, but floods are 
dangerous. Sugar-cane requires constant waterings, and if, as in Maghiana, the svril 
1S ^ss^ted by a. jhallar, it is so much the better for this crop. Not only does a jhail dr 
raise more water, but a change from well to river water seems to greatly benefit the 
tanc. I here is a good deal of uncertainty about this crop, and this, combined with the 
^°l ,ntof a kj- ur needed and the long time that it occupies the ground, has 
ln * t »° S ? me disrepute in Maghiana, where rice has, of late years, to a large 
*kSr Cn . l * 5 P*t ce * ^ugar-cane is never grown near Maghiana as a sole crop. 
__j’f. u 0 S , aad , j ° ne ? r other, sometimes both, always accompany it. Land 
cntHnsrc -irS too often for sugar-cane, and must be heavily manured. The 

nr nl ^ P aatec 1 1 o trenches and lightly covered c . er with sod, and a watering is 

< 2SLSi! 0 Wh n, t a e cane P la " ts are fchr ^* months old, and about 2 or feet high, 

. , s a ’^ ^ ed up an ‘J manure put to their roots. At this time any other crop 

J. t nave beensown with the cane is nulled up. The cane is ready to cut about 

themiddle of Katik (October-November), but it is often in the ground till Phagan 
a seen cane uncut in March. The crop is hoed four or five times. 

|At first it is watered every fourth day up till th^ 1st Jeth (May-June) or later, and 
once a week from that time until it ripens. The worst enemy of sugar-can? is the 
wlutc-ant, and constant waterings are needed to keep this pest away. Jackals are 
aUo extremely fond of cAne. 1 hey ‘chew/ but do not eat it. Frosts are injurious if 
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they are early. A frost-bitten cane loses a large portion of its juice.” {Settlement 
Report of Jhang, 1X74-80, p. p/5). F 

Kangra. — 5 ugar-cane is largely cultivated about Kangra, and the culture is Kangrn. 
gradually extending, f Some parts of the Palum valley, 3>200 feet above the sea, art 2 99 
lamous tor the cane they produce. In Noorpooi and Golier the plant is rarely met 
w , ?* In tetuQuas Nadown and Rajgeerec, a portion of every holding will be devot- 
kind riu a ^i * l . h . ere are two or three varieties, chum, eikur, kundiari, and a iuicy 
nirK nf fH . ra,se ^ > ' only for eating. The quantity produced in different 

importations whilSVl Very 5“^ j al * Noor P oor and Hureepoor are dependent upon 
Principality/ ‘ A a urn and Nadown supply the neighbouring parts of the Mundee 

its growth ashe cane, although not so thick and luxuriant in 
molarses of the hills / nrinl?” 1 V"’ a ! mr £ er Proportion of saccharine matter. The I 
11 exnr^°i!f ly 5 ' veetcr , and . more consistent than the produce 
‘P cd means of cylindrical rollers revolving over each | 


Conf. 1; ith p . 
79 * 


below. The 


juice is 


asaaysr st ttfcterssH^ 

average for the three year* ending 1890 


. kangra is, however, small, 
wcv, only 4,594 acres. 
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other, and the motive power is usually a team of four bullocks. This process is uni¬ 
versal over the Pan jab and is a great improvement on the mortar and pestle (kolhu) 
used in Hindustan. In the wilder hills, towards Dutvval and the Sutlej, a very rude 
and primitive method of extracting the juice is in force called 4 Jhundur I have not 
seen it, and scarcely understand the description j but the leading feature appears to be 
that no cattle are employed : strong active young men employ their force, and the cane 
is somehow compressed by the sudden closing of two frames of wood.” ( Settlement 
Report of Kangra by G. Carnac Barnes (1850), p. 27.) 

KARNAL . — et Regarding the cultivation of cane in this district it is stated that it 
* grows * best in fairly stiff loam, and worst in sandy soil. It likes.abundant rain, and 
will stand a good deal of swamping, though too much makes.the juice thin. It is occa¬ 
sionally grown in flooded land without irrigation ; but the yield is precarious. Its cul¬ 
tivation is far more laborious than that of any other staple.. The land must be 
ploughed at least ten times, and worked up to the finest possible condition. I he 
more manure given the better the yield; and it is never sown without. If the 
soil is impregnated with reh , the juice becomes watery and yields but little sugar. 
The amount of seed is fixed in the following curious manner: — As many canes as 
will make up a total length of 21 hands is called a panjd or handful, twenty-one 
panjds are a puli or bundle : r*nd 30 bundles sire sown in one acre. I h* word panjd, 
though common, generally, in th . Pan jab, is not used or known in the tract in any 
other connection than this. The seed cane will be worth R5 to R6 per acre, i he 
seed cane is buried in the ground till wanted next year. Generally whole canes 
are buried ; but a custom is growing in the Kliddar of using only the top 18 inches or 
so of the cane for this purpose, as this is the piece which makes tne best seed and 
gives the least juice. The seed canc is cut up into pdn or slips with two knots in each 
and they are laid down a foot apart in the furrow by a man following the plough, who 
presses each in with his foot. The plough has a bundle of canes, tied under the share 
to make a broad futrow. Nine men will sow an acre in a day. The sohagga is then 
passed over the field. On the first day of sowing sweetened, rice is brought to the field, 
the women smear the outside of the vessel with it, and it is then distributed to th. 
labourers. Next morning a woman puts on a necklace and walks round the fiel 1 , wind¬ 
ing thread on a spindle. This custom is now falling into disuse. Three days afterwards 
they hoe the field all over with khodnlis and follow with the sohagga. This opera¬ 
tion is repeated four times at intervalls of 10 days. Ten men will work an acre in a 
day. The field is then watered. 

“The pachcha is then given. They spread more manure, hoe it in, beat the 
ground to consolidate it, water, hoe, and beat again, and so on two or tlv.ee times; it 
taking 20 men to do an acre one: over in a day.. A month after this they water again, 
and go on hoeing and watering till the rains set in. During the rains ;t must be weeded 
once at least; after the rains it is watered once or oftener according to the season, and 
if it shows any tendency to droop, tied up in bundles (jura) as it grows. As soon a-le! 
DiwdU as the cane is ripe it is cut. it it is allowed to stand too long the flow r 
(ne*ari\ sometimes forms and it is then useless. Cane is occasionally giown ***** 
year from the old roots, and is then called manda. The cane 
(rhola) on the spot, by stripping off the leaves and cutting 

1 1 hose are given to the cattle to cat This work and the crushing arc done b^th^ 
ciation of lana, there being one pair of bullocks for every acie of cat . ^ 

cane « brought to the press, it Is cut up into gander* 5 vZre&i 

The press s started on Sunday; and an altar calledm^isbudt byit^ live 

gander is and a little of the first juice (ras) expressed and * 

made are offered up, and then given to Brahmans on the sp t. P r an 

two peria, who feed the press with cane opening oat the canes in the P‘ e ^ W 'J an 
iron spike or kail, and driving new canes well in by beating thern on the top with a 
leather glove faced with iron {hoiarki ); two ninth ids who drive bullock- and hand 
(he canc from a basket fastened on the beam to the peria ; two Wrgars who look 
aftei the 1 oiling and make th egur ; and twoihukas or firemen who fcedthefui nace 
l-oi each-4 hours ttc peri as get 9 seers of gur, and their food and tobacco ; the 
inutii i uj get t .vo seers and food, the hangars S seers ; and the firemen the same, t he 



* European writers enrol 
of using the lops for aecd. 


ont> speak of the Natnc* oi India being ignorant nf the possibility 
(>jn\ with pp. 140, . 
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“ As the juice runs out it is received in an earthen vessel ( bdhci kundi) sunk in the 
ground and holding- some 60 to 70 seers. A press will crush an acre of average cane 
fn five days, working night and day. The juice is dipped out of a ku”di into a large 
pan called a kund. When the hand is full the juice is transferred to a kdraha , kdrdki 
or bel, an iron evaporating pan let into the top of a furnace and is there boiled. After 
being similarly treated in a second evaporating pan, the inspissated juice is put to cool 
in a broad shallow earthen pan ( clink ) and worked about with a flat piece of wood (hat. 
hdtwd). When cool it is called gur, and is ladled out with a wooden spoon (ilolera) , 
and scraper ( musad ), and made up into balls ( bheli) weighing 4 seers each, of the 
shape of a cottage loaf. The first ball is given to the Brahman at th2 tnakdl; the 
others are taken to the bania and credited to the account. The crushed cane (khdi) 
is used to feed the fire with. The cane saved for next year’s feed is buried n a corner 
of the field. Young sugar-cane is attacked when about one foot high, by a worm called 
kattsua , especially if the east wind blows. A smut called dl also attacks it under the 
same circumstances. Mice do much harm and also white-ants and frost. ,, ( Gazet¬ 
teer, pp. I73-T75). 

LAHORE.—“Sugar-cane is but little grown at present in this district, and what is 
grown is generally sold in the larger cities or towns for eating purposes. It is the 
exception to see a belan or sugar-mill in any of the villages; the only parts of the 
district in which the canc is grown is to the north-east of the Sharakpur parganah, or 
south of the Lahore tahsil. Around the city of Lahore, a good deal of the large 
thick cane called pona is raised, but gur or sugar is never extracted from this 
species, and it is merely grown for sale in the bazar.” 

LUDHIANA.-—' “ Sugar-cane is grown in an area of 13,213 acres, but its import¬ 
ance is much greater than is indicated by this, for the value of the yield is about 10 

times that of an ordinary unirrigated crop, and the total annual value some Ria,oo,ooo. 
It is almost entirely grown for the manufacture of some saccharine product (called 
kdtha, cane) but in a few villages the ponda or eating variety is raised. Kdtha cane 
is grown in the unirrigated lands of the Samrala Bet (where it occupies 12 per cent, of 
the whole area), and of a few Ludhiana villages ; and at the wells in the uplands of 
Samrala and the eastern portion of Ludhiana, the best crop being perhaps tnnt raised 
about Malandh. The cultivation in the Dh&ia and B<L is much of the same descrip¬ 
tion. Cane is sometimes the only crop in a field for two years, especially in outlying 
ones where the supply of manure is UmLed. It may also be grown with the aid of 
a great deal ot manure on land just cleared of another crop of cane or of a rabi crop 
of wheat, but, as a rule, it occupies the land for three harvests following a kharif of 
cotton. Cane is not grown in the fields next to the site, but generally at a little dis¬ 
tance. It is always planted, if possible, on land that has been cropped with cotton, 
and in the Upper Dhaia Circle of S imi ala, we find that the area under the two crops 
is nearly the same. The rotation is generally— 
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First 

Second 

Third 


Ploughing. 

Fodder, etc. 

Ploughing andjeane sown. 


Cotton. 

Ploughing. 

Cane. 


and back again to cottrn, giving a cane, a cotton, and a fodder crop with, perhaps, | 
a little grain in three years. The cam: field is selected next to the well, as the n op 
has to be kept alive during the hottest months, and always gets more frequent water- 1 
ln ~fs than any other. The land is ploughed not less than 7 or 8, and up to 20 times ; i 
the moie ploughing^ the better. All the available manure has first been spread over 1 
the fields and is ploughed in. The planting is done from the middle of Phagan to 


the middle of Chet (March). The seed consists of joints (pori) cut from the last year’s 
[ ta P ; , ,c 'h “aye been kept covered up in pits in the field. In planting them one man 1 
a pl° u J?h, a ”.d another follows, laying down t o joints at intervals of 
; ,n fhe plough in making a new furrow cot 


goes along with 

6 or 8 inches * ... 

\ankk) o^the bint th ' \^°} C 1S { ' r rolled. * The canes spring from the eyes 

a f, 4 or * canes will come from one joint. Then follow 

first fewet watcrinrr«- Th \*L 3 1U the uplands, and hoeings after each of the 

B,t there a^e no ^te-in^ tn^' 0 77 careful 7 Protected by stout hedges. In the 
The canc in the upllmb '* < > uik *£P eni 

is protected hv sc-cral stall-* 7 , ,1-V * i 0r , 10 fcct * whcn lt htv.umes heavy 
protected t>y several stalks tied together. | n the Bet the height is only 5 or 6 feet. 
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and this precaution is not necessary. There is altogether a great difference in the 
modes of cultivation in Dhaia and Bet due chiefly to the difference of natural condi¬ 
tions, and partly to the different habits of the cultivators, those of the Dhaia being 
industrious Jats, and those of the Bet apathetic Muhammadans, of the Rajput and 
Gujar tribes principally. ..... , , , . „ 

“ The method of extracting the juice is much the same both tracts. Cutting goes 
on all day in the field, each cane being stripped and the flag at the top, with the small 
joints immediately below it, being removed. In the evening the seed joints are 
separated from the flag (which is then used for fodder or for feeding the boiler 
furnace) and tied up in bundles for seed. The cane is carted to the belna or 
mill which stands trust outside the village site. The pressing is done in a belna 
or mill, the cane being passed between two horizontally v ooden rollers, and the juice 
u nning into an earthenware jar set to catch it. In a corner of the enclosure of the 
mill stands the boiling shed, and the juice is taken into this and boiled in pans.” 
“ In the Dhaia, the jdt requires no assistance in rhe boiling and turns his juice into 
lumps ( hkeli) of gur or into shakar which he may dispose of that very day. In the 
Bet the money-lender has invariably advanced money on the crop, and his man 
doe? the boiling. Here the produce when boiled assumes the semi-liquid form of 
rub which is taken in part payment of the debt* Sugar cane is the crop invariably 

converted into cash may be said to be the revenue-paying one. It is v<*ry valuable. 
Otherwise it could never have held its own so long, for it occupies the land the better 
part of two years; and in Dhaia the labor of cultivation is incessant. Bullocks stand 
the work at the wells, and in the bdna'i for only a few years ; and the cultivators are 
never tired of complaining of their hard life. These objections make it a dangerous 
crop to any but the most thrifty classes. The jats keep out of debt because it is in 
them to do so; but the Muhammadan of the Bet will tell one that he is a victim of 

the sugar-cane crop, and he is right to some-extent, for he has not the qualities 
which would enahle him to subsist while his crop is growing ” ( Gaeetteer Ludhiana, 

MuZAFF\RGARH .—' 4t Sugar-cane is grown in every part of the district except the 
thal and the inundated tracts, but as it requires capital and abundant manure, it is 
mostly found in the neighbourhood of towns. T he selection of land for the next year’s 
sugar-cane i? generally made in land which has jus t borne wheat. Beginning from May, 
the l.md is ploughed from four to five times during the summer. After each ploughing 
the land is rolled and levelh t. It is then heavily manured. Between Septembe- 
and January a crop of turnips is tak in off the land. The local theory is that turnips 
do not exhaust the land. The truth is that fresh unrotted manure is used, which re- 
quiics the extra handling and watering caused by raising a crop of turhips to make 
it sufficiently decomposed to be beneficial for sugar cane. After the turnips have 
been removed the ground is ploughed eight times more and rolled. T he sugar-cane 
is then sown in February and March. Canes for seed have been sto.cd m mounds 
covered with earth called tig , since the last years harvest. 1 hese are now opened 
and the canes arc cut into pcices with one or two knots in each. A plough, which 
lias a btirk fastened about the sole, to make a wide furrow, is driven through the 
ground. A man follows, who places the pieces of sugar cane contmuously im the 
furrow, presses them down with his feet, and covers them wi * 4 . 

wood called g /it al is dragged over the field. After planting * / , r 

sugar cane requires is constant watering and hoeing. Judging from the accounts of 

other countries hoeing is not done otten enough. ..fond nnchpd from the 

" Two hoeings are considered sufficient Sugar-cane is cut and crushed fiomt he 

end of November to the end of January. The double-ro romiired this district does 
!• the inode of crushing and the management of the labour required, 
n,,t differ much from the rest of the Panjab, but a few points may be noticed. 1 -re 
are ten attendants on the crusher and .^-boiler. the crusherworked from mid- 
niirhtto DA *!. This time is chosen as less severe on the animal, man the day, 
and al o because fewn visitors come at that time, it being de^icneur to give every 
caller as mu,h juice as he can eat, drink, and carry away. It is v ^y difficult to 
estimate the net profits of growing sugar-cane. Each owner extracts h.s own juice 
i ml make, his own gur. The wages of the workmen are paid in every possible form 
For instance, the dhora , or man who puts the cane into the crusher, gets one blanket 
and a pair of shoes; when crushing begins a quarlt t of a .,rcr of gur and o. (.n utu.. 
of tobacco every day, and three se(us ot ^r pci montlM a present otJSi tp^Ra 


r wWa the work U; finished, and 15 ^ of wheat under the name of Then 

a,m,u so,no. attendant. are paid by tteiachcha™**, TSStfttStZ 


month. A bach> ha month is a calendar month, 
crusher bar, worked 30 times, 
pnkka month may occupy two calender months or more. 


A pakka month is when a sugar- 
acted 10 maunds of guy. A 
We get into more certain 


d 10 times, and each time has extracted 10 maunds >f gur. A 
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ground when the owner of the cane has no sugar-crusher. He pays the owner of the 
crusher one-thirj G f the outturn Q {. g £ r the owner of the crusher supplying all 
attendants and an; ma ] s requ i red working it. With the best knowledge that he 
had at his disposal Mr. O’Brien calculated for assessment purposes that the aver¬ 
age net profits of sugar-cane per acre were R53. An intelligent Zaildar and sugar- 
gixiwer 01 Jatoi, t' 0 ld him that the net profits of a successful crop w r ere R200 per a, e. 
J he hxtra Assistant Settlement Officer, who was a land owner and sugar grov.*r 
estimated the outturn at 15 maunds of gur per acre ” ( Gazetteer . p. 92-pj). 


CULTIVATION 
In 

Pandab. 


V.—CENTRAL PROVINCES. 

References. — Special Report bv Mr. J. B. Fuller; Agri.-Hort. Soc. Ind. 
T*an$: — Vol. III., 72, 173 ; Proc., gr ; IV., 190 ; Proc., 40 ; V ., Proc., 
Si, 65 ; VI.,90, 95; Proc.,7, 28; VII Proc., 116; VIII. , Proc.. 43S; 
Journ.,XlII., Proc., 9; New Series, Vol. VII., Proc., 179, 180 {Sorghum); 
Gazetteer, numerous Pages ; Official Correspondence, etc., etc. 

Area, Outturn, and Consumption. The table furnished at page 116 
shows the average area devoted to sugar-cane, in these provinces, during 
the five years previous to 1888, as having been 54,000 acres. This yielded 
15*40,000 maunds of coarse sugar, a quantity which gave an outturn of 
28*5 maunds per acre and which, when corrected so far as possible by the 
trade returns, exhibited a consumption of 9*00 seers per head of population. 
Since 1888, the area har been returned as 48,524 acres in 1887.S8; 40,650 
acres in 1888-89; and 52,899 acres in 1889-90. It would thus appear 
that in the British portions of these provinces the sugar-cane area has 
slightly decreased. The Native States under these provinces manifested a 
normal area of 7,200 acres of cane with an outturn of 2,16,000 maunds, or 
30 maunds an acre. 

It is perhaps unnecessary to exhibit the distribution of sugar-cane cul¬ 
tivation in these provinces further than to indicate the shares taken by 
districts that have over 3,000 acres under the crop :— 







1887-88. 

I888-89. 

1 88Q-9O, 

Saugor 


• • 



3 , 49 S 

3.421 

5,500 

13 ctul • « 


• • 

• 

. 

8,069 

7,836 

7,987 

Chhindwara . 


0 • 

0 

. 

5,603 

5,603 

5/>67 

Chanda . . 


• • 


• 

3.233 

3,333 

3 ,M* 

Bhandara * 


• a 


. 

4,819 

5.434 

5.640 

Bilaspur . . 


a • 


. 

5.798 

6,522 

6,500 

Sambalpur 


• » 


• 

5,282 

4.353 

4,353 

Total acreage in these provinces 

• 

48,524 

49^50 

52,899 


Having furnished the above brief abstract of the most recent figures 
that have appeared, it dovs not seem necessary to do more in this place 
than repubhsh the main facts brought out bv Mr. d. B. Fuller in a report 
sugar-cane cultivation of these provinces, published originally in 

l . 3, since 1 he methods of cultivation and manufacture have in no material 
respect changed: — 

r \ * -! l ^ ator y States the total area under sugar-cane is returned as 

oiis vears In n If f ^clow area which has been accepted in previ- 

in 1870 the to' *1 n this Administration to the Government of India 

returnsv hich ^gar-cane wa: ’ -von as 93,027 nacs. The agnVultnral 

appended to the administration report for i 88 i-Sj show it as 
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87,084 acres. The area now returned is compared below division by division, with 
that returned in 1881-82 :— 




j^Si-82. 

1882-83. 

Jubbulnore Division • • ♦ 

Nerbuada Division . • • 

Nagpur Division . ... 

Chhattisgarh Division .... 

• 

Acres. 

3,4 °7 

1 8 ,o 09 

17,79? 

41,910 

Acres. 

7,444 

13,921 

15,027 

17,545 


Total 

87,084 

53,937 

“ The decrease is large in every division, and in Chhattisgarh is enorrrfous. It can 
only be explained by the assumption that the 1881-S2 returns were absolutely incorrect. 
The present figure^ have been arrived at after special enquiry, and must bC accepted 
as superior to the unchecked returns of malguzars and village accountants on 
which previous years* statistics have been founded. It is, however, at the sanie time, 
possible that the very fact of a special enquiry being held, led to a deliberate under- 
statement of area. The agricultural classes are notoriously suspicious of any attempts 
of Government to collect information on matters concerning them, and commonly 
believed that increased knowledge will certainly result in increased taxation, bugar- 
cane cultivation has been undoubtedly very greatly falling off in the Jubbulpore, 
Nerbudda, and Nagpur divisions, since the import of sugar has been facilitated by 
railway communication, and I think that the decrease in the area now leturned for 
these divisions is due to the returns for the last few yearshaving been to a great extent 
each a mere copy of the one preceding it. The decrease now returned represents 
therefore the extent to which cultivation has fallen off in several years and not in a 
single season. The decrease in the districts of the Chhattisgarh division cannot, 
however, be thus accounted for. The area now returned as under sugar-cane in the 
Raipur and Bilaspur districts is compared below with that (1) recorded at Settlement, 
and (2) returned in 1881-82 :— 

Area under Sugar-cane 




At Settle¬ 
ment. 

1881-82. 

1882-83. 

Raipur. 

Bilaspur 

Acres. 

3 , 39 ° 

4,592 

Acres. 

18,618 

13,343 

Acres. 

2,349 

10,196 


Kt Comnarimr the present returns with those collected at aectiemei.i, n. »» 
canc cultivation^in Rupur has fallen off 37 per cent., but in haajatorn t ton 

dorbied In the third Chhattisgarh district (bambalpur) no land measurement has 
ever been made) and the area under cane has been up to the preenty^ir roughly 
estimated as being between 9,000 and 10,000 acres. e ^ u a ^ ve not 

(Maior Macdougal!) has now returned it as being only 1,558 acres, but l have not 
accent cti this figure. Sugar-cam; is more thickly grown in Sambalpur than in any 
other district, and there i., hardly a village in th khulsa which does not contain some 
acres below the bund of vhe village tank, I have consequently increased theaiea to 
5,ono acres, and I may aid that in the opinion of Major Bowie, who is intimately 
acquainted with the district, this is considerably under the proper mark. 

"Speaking roughly, therefore, the sugar-cane is cultivated most largely in the 
three following tracts: (•) the Satpu.a districts of Chhmd wava and (2) the 

districts of Bhandara and Chanda, and (3) the Sambalpur and Bilaspur districts. his 
localization is the result of irrigation facilities which are afforded m the first tract by 
umiic .,nri Kv. inHci tracts hv artificial tanks, which arc often of very latge size. 



“ The great der line imam cultivation since the opening c 
Penini iia Railway has already been noticed. I exemphly it by comparing the cane 
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area now returned in certain typical districts with that ascertained at settlement (in 
1866-68) 


Saugor . 



Hoshangabad 
Nimar . 
Betul 

Chhindwara 

Bhandara 


Area returned 
at Settlement. 
1S66-68. 

Area now 
returned. 

Acres. 

Acres. 

5,106 

3,217 

4,056 

1,980 

6,037 

864 

i ,437 

648 

420 

199 

7,000 

6 412 

6,175 

4,432 

14,579 

6,256 


CULTIVATION 

in 

Central 

Provinces. 

Area & 
Outturn. 


“Thedecline in cane cultivation has been made the subject of very careful enquiry 
by Mr. Nicholls, Deputy Commissioner of Narsinghpur, who has ascertained the 
area under cane in each of the last 12 years in a block of 31 villages in his district. 
His figures are epitomized as below:— 

Four years. Four years. Four years, 
1871 to 1874.1875 to 1878.1879 to 18S3. 

Acres. Acres. Acres. 
Average area under cane . . . * 1,198 827 590 

“ The cost of raising sugar in these Provinces is considerably higher than that in 
the North-Wastern Province ;, and its cultivation is gradually receding before the large 
imports which the North-VVestcrn Provinces annually pour into these Provinces by 
rail. The most distinctive soil of the Central Provinces is that known as ‘black cotton 
soil,’ and tlu re can be no doubt of the unfitness of this soil for sugar-cane. It is true 
that its great retentiveness of moisture enables it to produce a poor crop of cane 
without any irrigation whatever (as will be noticed further on), but its unsuitability for 
irrigation and manuring debars it from producing a good crop of cane without a 
disproportionate expenditure of time and trouble. The future of cane cultivation on 
black soil in these Provinces may be gathered from the Bundelkhand (black soil) dis- 
t.icts o the North-Western Provinces where the only traces of sugar-cane which can 
now be discovered are the disused stone sugar-mills, which are still found lyinn - here 
and thereabout the country. b 

One of the features of the enquiry which forms the basis of this report, was to 
have been the ascertainment of the produce of certain selected fields in each district 
by actual experiment. 1 regret, however, to say that this appears to have been care¬ 
fully effected in only four districts. The results are summarized below 


District. 


Damoh 


Mandla 


Plot experimentally cut. 


Outturn of un¬ 
drained sugar 


per acre. 


Average 


* Acres. 

*05 

•05 

•05 

'05 

•05 

•05 

*05 

of seven experiments 


lb 

2.800 
1,920 
2,400 

1.800 
i,6oo 
i, 4 <x> 
2,000 
1,988 


*006 

Average of two experiments 


1,916 

2,0.83 

1.999 
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District. 

Plot experimentally cut. 

Outturn of un¬ 
drained sugar 
per "acre. 


Acres. 

lb 

Chhindwara . 

3*o 

2,733 


1*3 

3,7*8 


2'5 

2,952 


075 

2,397 


o*8 

3,659 


1*0 

2,502 


0*9 

2,802 


Average of seven experiments • • 

2,966 

I 

1 

Balaghat . . « 

1*°') 

9S2 


•0*6/ 

1,400 


ro * 

>,372 


r°l 

1,194 


1*0 ) 

1,468 


075t 

1,653 


o*5 t 

720 


o-25§ 

296 


Avi rage of eight experiments . • 

1,165 


“ Experimental cuttings are also repot ted to have been made in the Jubbulpore 
and Betul districts, but the results obtained in the former district are discredited by 
the Deputy Commissioner as unreliable. No details are given of the experimental 
cuttings made in Betul, but the general average resulting from them is returned as 
: ,oi7lh per acre. To these fact?, 1 may add (i) that the outturn of a good cane-field 
grown on black soil with manure and irrigation on the Nagpur Government Farm, 
was 4,7.:olb per acre, and (2) that a plot of cane which was rut. press'd, and the juice 
boiled down into sugar in my presence in a village in the Samnalpur district yielded 
at the rate of 3,4661b per acre. This plot had been selected with considerable care as 
being of average quality, and in the opinion of the village headman it was rather 
below than above the average. 

" Judged by these facts the average outturns returned from some districts appear 
exceedingly ridiculous. As examples I give below the average outturn returned for 
the Jubbulpore, Hoshangabad, Bhandara, and Sambalpur districts :— 





Average outturn uf 

UNDKAINED SUGAR PER ACRE. 

District. 



In tahsil in 
| which outturn 
highest. 

In tahsil in 
which outturn 
lowest. 

Jubbulpore . . • • • 

Hoshangabad .... 

Sambalpur ..... 

• 

• 

ft 

. 1 1,148 

488 

. 1 698 

lb 

420 

240 

560 

101 


“The Jubbulpore returns are based on the reports of Tahsildars, to which the 
Deputy Commissioner docs not appear to attach credit. The Hoshangabad figures 
are nol accepted by the Commissioner who considers them (as well as those given for 
Narsinghpnr) much ton low. The Bh.andara figures areas repo Led by Tahsildars. 
The extraordinary discrepancy between the figures for the two tahsils of the Sambat- 
[vu district is ascribed by the ! )oputy Commissioner to one of the Tahsildars not having 


% Kala cane. 
§ Lcdi „ 
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* Saugor. 
Damoh. 
Jubbulpore. 
IWandla. 
Seoni. 

Narsinghpur. 


Hoshangabad. 

Nimar. 

Wardha. 

Nagpur. 

Balaghat. 


understood his instructions. Major Macdougall considers 72olb as the average 
jC n » . aad ^ k cr V?5 s 1 . ow . ness . to the carelessness with which cane is cultivated in 
this district. On this point 1 quite disagree with him. YVhat I saw of sugar-cane cul¬ 
tivation in Sambalpur gave me grounds for believing that the people make the best of 
f • th eir chsposal, and that the outturn is probably larger there than in any 
othci district in the i ovinces. I may add that the Deputy Commissioners of Narsingh- 
pur and Bhandara admit that on their figures the sugar-cane involves a considerable 
annual loss to those who cultivate it. 

e have therefore not included the district estimates of outturn, but have pre¬ 
ferred to frame estimates of my own on the facts which have been detailed above. 

I here is nothing more certain that in respect to the outturn of his field a cultivator 
considers any deception legitimate when practised on a Government official, and any 
estimates which are merely lounded on the statements of cultivators maybe rejected as 
absolutely untrustworthy. For the purpose of my estimates 1 throw the iS districts 

into three classes. The first includes those* 
in which the cane is sparsely cultivated, 
where black soil prevails and the average out¬ 
turn is further lessened by a portion of the 
cane being grown without irrigation ; the 
second includes the Betul and Chhindwara 
districts in which cane is grown on a reddish 
, . . . , . soil exceedingly well suited to it and watered 

from wells; and the third includes the districts of Chanda, Bhandara, Raipur, Bilas- 
pur, and Sambalpur in which cane is, as a r ule grown below artificial tanks and 
receives a•plentiful supply of manure and irrigation. The average outturn in dis¬ 
tricts of the first class has been taken as i,8oofl> per acre ( = 22$ mds. or i6cwt.) : 
in ustrirts ot thtsecond class 2,6oolb per acre (=32$ mds. or 23 cwt.); and in districts 
t C ,. S 2 »4o«lbper acre (=30 mds. or 21* cwt.). The first estimate is 
a- on the results ol the Damoh and Mandla experiments, and the second on the 
e■..nenments conducted by Mr. Tawney in Chhindwara, which are, 1 consider, en- 

wlr7*i°r?Ji UCh u We,§ u t Mr - Tawney considers that the fields experimented with 
u: ‘ .• a ~ ove the average, but not much/ and I have accordingly slightly reduced 
♦ lif. * ;i ,«coi f. r third estimate I have no more solid foundation than the fact that 
for it* no '° r cane cultivation in the tank distiicts is, as a rule, not so well suited 

rather lower JJ} ,n<i ' vara and Betul, and that the outturn must be therefore 

cane is grown on hS m ?. ntlon fc . hat the two western tahsils of the Bilaspur district 
these tahsils wil? C Occasi l onall y without irrigation, and the average produce in 
cane is ,rrmvn m vnuc }' 1 lo 'y c , r than obtained in the third tahsil (Scorinarain), where 
h< ‘ system flowed in the adjoining district of Sambalpur. 
mpnf ( , y, era ^ e outturn per acre assumed in the report submitted to the Cover 11- 
ATntrrfu 1 ffy .— lS IS was 4 * mds * or 3fiolh. The lowest of the estimates now 
nvif „ _ 1 e . times this amount; but an additional justification for the present esti- 

f ‘ / 1 n oe obtained from the traffic returns showing the net impoits of sugar by rail 

.1, , -V' 11 1 oviac f^ s railway stations (1) on the Bombay-AUahabad line, and (2) on 

II ffP Ur branch line. It has been assumed that the former line serves the trade of 
J 1S , . f s ?l ci * e Jubbulpore Division and of the Narsinghpur, Hoshangabad, and 

Hi f. ; 4! N ei ;hudda valley, whilst the latter line serves the tradeof all five 

l m .m, , V . . ^ a &P ur division and of the Betul and Chhindwara districts of the Ncr- 
uutuo o M^ 10n ' ^ su P r * irn P or ted has been all treated as J ^ ~ 1 * •• 

lr wi C amou . n ‘ of drained sugar im, 
are^shown SSK “ b ° f ***$»**. 


tndrainedf and for this 
drained sugar imported has been multiplied by 3, since jib ol 
The net imports during the year 18S3-S3 
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In 
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Nations Burhnnpur tp j okhai 
Ii"/ Bombay-AUahabad 

Stations Puigaon to N'ag p „; 
on the Nagpur branch line 

Imports. 

Exports.; 

Net irn- 
poits equi¬ 
valent to 
undrained 
i sugar. 

Drained 

sugar. 

Undrained 

sugar. 

Total equi¬ 
valent to 
uudrained 
sugar. 

Undrained 
sugar. | 

Ib 

9 » 3 ° 9 ,ooo 

6^2,000 1 

Ib 

22,634,0.0 

136,000 

lb 

50,560,000 

2,123,000 

a 

3,060,000 

11,000 

a 

47,500.000 

2,112,000 

'3 -—-—---- 
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“ The population of the eight districts served by the first strip of line is 3,280,508, 
and that of the seven districts served by the second strip of line 2,967,492. If the 
sugar imported by the latter districts stood in the same proportion to their population 
as that imported by the former districts, it would amount to 43,000,000 instead of 
2,11 2,000 ft. The difference (40,888,000ft) represents the amount by which the sugar 
produced in the latter districts exceeds that produced in the former. 

“The area under cane in the Jubbulpore Division, and in the Narsinghpur, 
Hoshangabad, and Nimar districts is 10,519 acres, and that in the Nagpur Division 
and the Betul and Chhindvvara districts 25,869 acres. There is therefore an excess 
of 15,350 acres in the latter districts to produce the 40,888,000ft sugar which they 
require. This allows for an average outturn of 2,658ft per acre. 

** Calculating the gross produce at the assumed rate per acre, and adding it to the 
amount imported by rail the average annual consumption of undrained sugar per 
head of population comes to 20ft in the districts included in the first of the above 
classes, ana to 21ft in the districts included in the second class. ... . , 

“The price of sugar in the local market is given for each district in the sixth 
column of the appended statement, having been calculated for the cwt. as well as lor 
the maund. Little or no refined sugar is produced in these Provinces, and it may ue 
assumed that the whole of the produce is m the form of the mixture of molasses an 
sugar (containing rojghly jjrds of the former and Jrd of the latter) known as gu 
The prices which are quoted refer, therefore, to gurh only. . 

“Sugar-cane is propagated by means of cuttings. Each cutting indudes, as a ru e, 
three joints or * nodes/ but the Deputy Commissioner of Bilaspur repots *that lor 
unirrigated crop the seed canes are planted whole. In making the cuttings it 
to reject the upper 2 or 2$ feet of the cane. Selection of seed canes apP^s j° , 
icver practised, and, as a rule, a corner of a cane field is set aside for seed, and th 
canes growing in it are used as such, whether they are superior or inferior to those on 

the remainder of the field. . . . . . 

‘‘Cane is grown on two entirely different systems, according as lingation is or is 
not used. The only soil on which it is possible to grow cane without artificial watering, 
is that known as black cotton soil, and there is a certain amount of unirrigated canc in 
all districts in which this soil occurs. The Bilaspur district offers an illustration ot 
the closeness with which methods of cultivation follow certain conditions. 1 h . e . 
Deputy Commissioner notices that in the west of th- district (including the Mungcli 
tahsil and the Kawardha Feudatory State) almost the whole of the cane is unirrigated, 

...L. . T - }. . ^ 1 Unlo if ic oil I'l iKidull \f IT 6 3 -SCriuOS 


whereas in Raipur and Seorinarain tahsils it is all artificially watered, 
this to a difference in the varieties of cane grown, the hard, small kinds being grown in 
the west and the sort tall kinds in the east of the district. But the difference is entirely 
due to a difference in soil. In the Mungeli tahsil black soil forms 43 P cr cent. ° 
cultivated and culturable area, whereas m the Bilaspur tahsil it only forms 19, an 
the Seorinarain tahsil only 14, per cent. . , .. . 

“ Unirrigated cane is planted in November, December, and January on^ an ^ 

has, as a rule, 
the preceding c 

to 200 maunds to tne acre, it oemg oiwn us «l in the Bilaspur 

shoots have appeared above ground. Pulverised od-cake is„^ ce ment of the rains, 
district, being placed round thes roots of the P'» nts » h . the COVP ,ing of the ground 




hoed and weeaea Between tn» iuwj - - . • ; 

the crop is ready for cutting in November. Cane cultiv t y 

as Palivar or Nagarwa. 


“By far the largest and most productive portion * 
which ir. igation is applied. With the aid oi water and manure cane can be grown 
almost any dr,scription of soil, but the kinds most preferred ar< ■ y ‘ *; rr ifra- 


to which w 

on almost any dr^cription ot sou, out me kiuus ^ 7;' " „ - ; an( i i rr io- a - 

reddish loam of Cbhindwara is perhaps the soil which best repays ma e & 
tion, and is the one best suited to sugar-cane in the Piovinces. JJ 1 irriJation 

planted from December to Mau;h in ground which has b^n m|Jistene< l y h * ^ 
For this purpose hallow t enches are excavated throughout th? nr aL ar v nointed 
which a broad wooden mould board nas been attached in place of th o 1 

share. Water is allowed to run in these trenches and they are planted with cane 
cuttings, laid horizontally, while the soil is still moist, i he land ha.> e » , . ^ 

well manured with cowdung before the canc is planted, but msome P . ave 

customary to apply the manure in the foim of a cop dressing when th » , t |, c 

appeared above ground. The manure is laid on the surface of the 
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plants, and water is then given so as to carry it down to their roots. A liquid manure 
is occasionally used consisting of cowdung mixed with water. From the sprouting o 
the plants up to the commencement of the rains constant irrigation, weeding ana 
hoeing are required. The plants must be watered at least four times a month, ana it 
H reported from the Bhandara district that cane planted in January will require in all 
30 waterings, 24 of which are given before the rains commence, and 6 after their cessa¬ 
tion. I he field is, as a rule carefully fenced. In places where wood is easily obtain • 
able scrubby bamboos are used, but if it is necessary to purchase them, fencing an 
acre is reported to cost as high as R7. In Chhattisgarh mud walls topped with thorns 
are commonly constructed round cane fields, and these entail a considerable amount 01 
expense and trouble. During the rains it is customary to tie up together all the 
stems springing from a single cutting, using for this purpose the lower leaves of the 
plants themselves. In this way the plants are tied up in bundles of two or three, and 
the bindirg is continued with as the plants increase in height. This prevents the crop 
from being laid by high winds, and is further said to improve the quality of the 
juice by protecting the stems from the glare of the sun. . . 

** T he practice of * ratooning * is reported from the Bhandara district, but is only 
adopted with the kathia variety of cane. After the first crop has been cut, the roots 
are manured with the a^es of the cane, leaves, and toppings, and copiously watered. 
A crop raised by ratooning is called khunti , and yields an outturn much inferior to 
that of a crop freshly raised from cuttings. . . 

li It has already been noted that both wells and tanks are used as sources of irriga¬ 
tion, the former in districts within or immediately below the Satpura range, and the 
latter in the south and east of the provinces. Wells are, as a rule, lined with stone¬ 
work, but are sometimes mere temporary excavations made afresh each year. Water 
is most commonly raised from wells by means of the leather bucket drawn over a pully 
by bullocks. But the form of bucket which is used seems greatly superior to that used 
in Upper India. A leather tube is fitted to the bottom of the bucket, and a rope is 
attached to the mouth of the tube running parallel with that which carries the bucket. 
v\ hen descending or ascending this second rope keeps the tube doubled up with its 
mouth on a level with the moutn of the bucket, and no water consequently runs out. 

Hut when the bucket has bet n drawn up to the well’s mouth, the rope attached to the 
d U r?wi k S'-, ° * er a i ?u 1,Cy on a lower ,evel to that which carries the main rope) 

Wket s tSXfL?cUf nd th ? - COntcnt ? of the b “cket are at once discharged. The 
a man* \s a m ? ves the Iabou «' of a man. In these Provinces 
lubbulDorc I&iei, n 0 ^? d u at A he , well ’ s m ° uth to empty the bucket. In the 

used for raising w-nr f tae 1| Nerbu ^ ( I a Valley the Persian wheel is not uncommonly 
flush when it S is ner; IT Water fronT tanks, as a rule, runs over the fields 

2 tV 1 . ra,se the fever lift is commonly employed. No water 
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for is ho ,hn, nf I 'v ? T? estimates the only irrigation charge allowed 
iL w / S^°i ,cs distributing water, and the Cultivator is not debited with 

irafi^nfank 0n thc . ra P lta J expended on the construction of the irri- 

nn an* t Narsin S h P ur estimate is, I think, too low and omits several im- 

cost less\han R6 r o 0 ffrow an acre cane b Y means of well-irrigation cannot, I think, 

c , * wo d '^ nct &, pes ma chines are used in these Provincas for thaextraction of 
/ ?' r * can ® juice. he mortar and pestle mill or kolhu , and the vertical roller mill 
. 0r cha ™*V' The latter again has two different forms, consisting in one 
/ • , two aa . ia another form x>f three rollers. The usi* of the kolhu appears ro¬ 
il 1, —stnctsof the Jubbulpore Division and the Nerbudda Valley, down which 

c nfl l as * ar ^ Burhanpur. The two-roller sugar mill appears pKuliir to the 
ii i Ura 5 .? n F e> pending a short distance into the plains on either side of them.. 1 hus 
-1 eported to be used on the southern f ide of the Narsinghpur and Nimai districts, 
on the northern side of. the Bhand.ua district. Th ■ three-roller mill is used in 
; >ouih oi the Provinces and in the Chhattisgarh districts, 
volvf 1 4 1 consists of a stone mortar, round which a large wooden pestle re- 

them S * c n ) vn b y P ab of bullock-. In order to nicss canes in it. it is necessary to cut 
c ' . yP, m ,! short nieces a few inches long, which arc plao d upright in the mortar and 
mo . 1 C ,l1 ls revolves over them and presses them against the side of the 

T * * nf two-roller sugar mill is, as a rule, fixed in a square pit excavate I for tin 

1 - •| n) ^ \ 5 ° that the tops of its rollers are just above ground level. One of the rollers 
to th * bl ^? ci than the other, and is turned by a long cross beam fixed at its centre 
is v rn • the spindle and drawn round by two paits of bullocks. The smallei rolle: 
th» b i/»° VC;d 'jt 0 the ^ ar If e roller by a screw at its upper end and i*. turned round by it in 
verse direction. The mill is led by men sitting in the pit. There is not sufficient 
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room in the pit to allow of whole canes being passed through and the canes are cut up 
into pieces of three or four feet. The three-roller mill is, as a rule, fixed aboveground. 
The centre roller is the largest of the three, and turns the other two by means of a 
screw at its upper end, being itself turned by a long beam dragged round by two pairs 
of buffaloes. The size of the mill varies, but its rollers are often as long as four feet. 
T here is a great deal of friction, and in spite of a liberal use of castor oil the mill 
cannot be worked without a most excruciating noise, too familiar to any one who has 
travelled through Chhattisgarh during the pressing season. The canes are passed 
through whole. 

“ No one of these machines extract all the juice in a single pressure. The kolhu 
pestle is allowed to revolve over the cane strips a large number of times, and the strips 
are wetted with water to soften them and make them yield their juice easier. In both 
the roller mills it is necessary to pass the cane through twice, and often three times, 
before the juice has been properly extracted. 

“ A great deal of trouble has been taken by some Deputy Commissioners (espe¬ 
cially by Mr. Nicholls in Narsinghpur) to introduce the Biliia iron roller mill to 
the people. A considerable number have been purchased on account of Government, 
but lew, if any, have as yet been sold to bond fide private purchasers. Cultivators 
readily admit its advantages, but will not invest their money in it. Its superiority to 
the kolhu has been demonstrated beyond doubt by its large sale in the Punjab, the 
North-Western Provinces, and Behar. It has been supposed that it was much less 
efficient than the large wooden roller mill, but 1 do not believe this. I found last 
camping season a Bihia 8" roller mill lying unused in the Sambalpur cutchery, having 
been condemned as much less efficient than the wooden implement. But 1 proved by 
actual experiment that there was very little difference in the rapidity with which it and 
the nr live mill respectively crushed cane. It was set up side by side with a three-roller 
wooden mill of large size, and in order to test the amount of labour expended in 
turning each I had them worked by coolies. The wooden mill required 9 men to turn 
it. The Bihia mill required only 3 men. The wooden mill required 3 men to 
feed it, since the cane as it emerged from between one pair of rollers had to be twist¬ 
ed by hand and pas ed back between the other pair. The Bihia mill was fed by one 
man. Three-an<l-a-half maundsof cane were given each mill, and were crushed by the 
wooden mill in 3 hours, and by the iron mill in 3 1 hours. The quantity of juice obtained 
was carefully measured, and found to be almost exactly the same in both cases. The 
Bihia null therefore saved the labour ot 8 men. The villagers admitted its supeiiorily 
and asked to be allowed to keep it for a week or two and try it themselves. But as 
long as a malguzar can obtain labour practically free of cost, it will hardly pay him to 
purchase an iron mill. The Bihia mil! cost R100, and the wooden mill had been 
made by the village carpenter for R2-12-0. Of course, it had in reality cost mo>e 
than this since a large portion of the carpenter’s annual village dues should be 
debited to it. But the village could not well dispense with its carpenter even though 
he were relieved of the labour of making a wooden mill by the purchase of an iron one. 

“Over the greater part of the Provinces the juice is concentrated in a large yon 
vat fixed over a furnace sunk in the ground. T he row of four boiling pans used in 
some parts of Upper India is unknown here. Bui in the districts of tdihattisyaih. 
where non pans until lately could have been only acquired with great dirhculty an 
expense, earthen pots are used for sugar boiling. Four pots ary placed over a urnacc, 
which may be circular in shape with a domed roof perforated with four holes for the 
pots to rest in, or may bea me e open trench in the ground. I here is an immense con¬ 
sumption of fuel, and were not brush-wood easily obtainable sugar manufacture on this 
system would be a most expensive procc-. The crushed cane (megays) which fur¬ 
nishes in Upper India the entire amount of fuel used, would here go such a little way, 
that it is almost entirely disregarded and is very often not thrown into the furnace at 
all. Sugar boiling in these pots is a long process. In an experiment which I made it 
took 9 hours to concentrate 52ft) of sugar, and the process very frequently ends in 
burning the sugar and turning it all inlo uncrystallisable molasses. 1 he proportion 
of molasses in Sambalpur sugar is very large indeed, and represents an enormous 
annual waste of money, due to inperfections in the boiling process. There is pro¬ 
bably no equal improvement which could be effected at so little cost as that which 
would result from the introduction of iron sugar boiling pans into the east of C hhat¬ 
tisgarh. They have already found their way into the western portions of the Raipur 
and Bilaspur districts. 

,f The co^t of working a kolhu has been calculated by the Deputy Commissioner 
of Narsinghpur to be Ri-io-o per day as below 
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. i s ^ ke increased by at least four annas on account of the wages of 
U ? ar 'r° l er ’ making the total daily outla> Ri-14-0. A kolhu will press some 14 
• 'u? S r cane * n a day. To produce an outturn of i,8oolb gurh per acre a 
\ -i? 1 2 5 ° maunds cane will be required. This will take about 18 days to press 

1 d "o H° st therefore in all (Ri-14-0 x 18 =) R33-12-0. Assuming the produce to 
do i,8oolb =(or 22$ maunds) sugar, the cost of manufacture comes to Ri-g-o a 
mai <”ur u ma ^ safel y estimated as between R1-8-0 and tti-i^-o. 

VVe have already seen that the cost of growing an acre of 250 maunds cane in 
Narsinghpur is about R50. Adding the cost of manufacture (R33-12-0) to this, the 
total expenditure per acre amounts to R83-12-0. Against this the cultivator obtains 
223 maunds of sugar, wh.ch at the rate of R5-5-0 per maund is worth R119-S-0. His 
proht per acre is therefore between R30 and R40. 

“ l' r °m what has been written above, it will have been seen that the production of 
sugar in these provinces is a domestic industry carried out by the cultivator himself 
without the intervention of a capitalist. T he man who grows the cane himself as a 
rule makes the sugar, and although this system undoubtedly results in the manufacture 
of very bod sugar, it has its advantages in allowing the cultivator to remain his own ' 
master and not placing him at the mercy of a money lender, which has had so disas- I 
trous an effect on his position in some parts of India. Speaking generally, the whole 

?F4' v I 

3S“ - h “ d - • w fi&sy i ,ir, 

sugar-cane in U ChhatHsKirh eSt ltf m i? y be noti / :e(1 concerning the cultivation of 
be impossible were it not }or H l CuU , ,vat f’ n over the greater part of this tract should 
were primarily'ronstructe^io^r'theKnn^ U Ta" , afforded b >’ ‘he village tanks which 
mon property A nlot of ! , S VP1^> dunking water and are held to be com. 
cultivition and is l >" d '™ ne J»tely below the tank is reserved lor cane 
year, while the other Imc foil lv,< * e ^ ,nto tw ° portions, one of which grows cane each 
the village hasariXf P "! ? nd j* a , r . ro P of P<’ ls p* Every cultivator in 

long series of smitt » n1l°f sma ^, st!1 P of land in this plot, which is divided o(T into a 
mutual assistin'--■ >l^tments. In cultivating their allotments cultivators tender 

tion. A single « o-o ea 'n m ^is wa y mutually red ice the cost of cultiva- 

used by Ihe^mUivafo m - f nd boding furnace suffice for the whole village and are 
unless the culti^atorc ,n turn \ ^ is obvious that this system could not work well 
ot water and the us* *° °^ serve certain definite rules as to the apportionment 

headmaMor ‘G^ va °K th a e J ane P ress * rules are laid down by the village 

aiisintr. Th#» i/l«n _i_ ail 5 . s P c . m tube generally carried out without difficulties 



_ _ _jthe I 

cultivator and a n ot h cr * * ° f rftV,"°c” ^ U: Gaontya and the cultivators and between one 
in his own field bv mean- r ^ ; ‘mbalpur district plots of cane cultivated by a ryot 
occurrence. ” " 3 1 a we sur »k by himself are already of no uncommon 
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Reference Agri.-Hirt. Soc. I„ d . Transom. Proc. 40S. 

Area, Outturn, and Consumption_If will >■ / , - 

page 116 that the Government of Indi, hL li £ e , se . en b >’ lhe tab1e b r " (n at , 
area fur the five years previous to •"'ccepted the normal sugar-cane 

J, « a previous to 1888 to have been in Central India 40,000 j 
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acres and in Rajputana 34,300 acres. The former is regarded as having yeild- 
ed 8,35,245 maunds of coarse sugar, say, 21 maundsan acre, and the latter 
8,36,000 maunds, or 24*5 maunds an acre. The incidence of consumption on 
head of population was further found to have been 3*5 seers in Central 
I ndia and 5-0 seers in Rdjputdna. But in the former calculation no provision 
has apparently been made for the imports, although 5,50,000 maunds were 
credited to the production of Rajputana. The rail-borne trade returns ex¬ 
hibit Central India and Rdjputdna conjointly, so that it is not possible 
to assign the exact shares taken respectively, but in 1888-89 Central 
India and Rajputdna conjointly received 2,97,786 maunds of refined sugar 
(or, say, 8,93,358 maunds expressed as gur) and 17,16,537 unrefined sugar. 
These two amounts may, therefore, be accepted as representing a grand 
total of 26,09,895 maunds; or deducting the exports a net import of 
25,95,880 maunds of raw sugar. If, therefore, to cover all possible errors, 
we assume a net import of only 10 lakhs of maunds by each of the tracts 
of country here dealt with, it would appear that the average consumption 
per head of population (during the five years previous to 1888) was in 
Central India as near as possible 8 seers and in Rdjputana 7 seers. And 
it is probable that these estimates very nearly represent the consumption. 
At all events, there is nothing to show that the people of Rdjputdna use 
more sugar than do those of the Central Indian Agency. It will be seen 
from the review of the internal trade of India (given in the chapter on that 
subject, p . 366) that these States draw very largely on the North-West 
Provinces, but that the demand for foreign refined sugar is rapidly increas¬ 
ing. The exports of refined sugar from Bombay port to Central India 
and Rdjputana (/>. 364 ), have been approximately doubled within the past 
four years. The supply from Bombay is, however, at present only about 
bt;h of that from the North-West Provinces. In the question of the sugar 
supply it may be said that so important are the Native States of Central 
India and Rajputdna to the North-West Provinces that perhaps no better 
means exists of testing the progress that may in future be made by the 
imported, in competition with the locally produced sugars, than by watch¬ 
ing the demands of these Native States. 

A. Central India. — The methods of cultivation pursued in the 
various Native States of Central India and Rdjputdna are so similar that 
it is perhaps unnecessary to republish more than one or two of the rep rts 
which were furnished to Government. In the chapter on races of cane 
grown, a very complete selection of passages has already been given 
\pp rn —72 ) from these reports, owing to their being of more interest in 
that subject than the slight differences that exist in the observances and 
practices of the cultivators. 

Colonel C. Martin, C. B., Political Agent, West Malwa, wrote:— 

"The land is well manured with cowdung, which should be two years old, and well 
rotted, or sometimes the cane suffers; about 20 cartloads of manure are required 
for one bighd. The soil is dug feet deep, well pulverized, manured and made up 
into beds r;ui\able for opium, the cane is then layered 6 inches deep, being pressed 
in with the foot and opium seed sown over it at the same time. When the opium crop 
is gathered in March, the stalks are uprooted and the ground lightly ploughed in 
furrows, parallel to the layers of cane. The ground is well irrigateuand weeded till the 
rainy season, after which, or in October, the crop is irrigated, tnesoil not being allowed 
to become dry, and continued at intervals until the cane is ready for cutting in 
December. 

"Estimated cost of cultivation and manufacture so far as the latter is performed 
by the cultivators, and estimated net profit; — 

“ In one bighd 3,000 stalks are required for layering : if Potda, No. (1). is used 
raid be R100; (2) Kaliy the cost would be R60 ; (3) Sufaid and (.1) Mu ria, 
the cost would be R30 eat h, and for (5) Surri, R25. The rent would be ^25, weeding 
R12, labour of sowing Rj, hedging ^manufacturing the crop into R.|o, total K106, 
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leaving a profit to the cultivator R14, R120 being the value of the average crop. In a 
very pood reason the profit may be R50. The above statistics regarding the expense 
of cultivation apply to all varieties, and the profit to the varieties (3) Sufaid or l')hoi a, 
(4) Mutaria, (5) Surri, (1) Ponda , and (2) Kala which are used for eating, are gene¬ 
rally sold stand ing at a profit of R100 and R60 respectively. 

“The juice is extracted in two ways in aM«,and a Chirkhi Kolhu is of t-’O 
kinds, both being blocks of hard stone, a cavity being excavated (1) sunk to the level of 
the ground, (2) 2 feet above ground, the stem of a babul or tamarind tree called Lai 
is introduced into the cavity of the stone/and the revolution given by a pair of bullocks 
moving round the mill expresses the juice. The Chirkhi consists of revolving rollers 
placed vertically, and the cane is pressed between them much as in machine of Euro¬ 
pean manufacture. 

“The juice is manufactured in a large iron vat ( kuras ), in which it is boiled to a 
thick consistency, cooled and tied in cloth, and thus becomes gur. Before the juice 
is thick it is placed in earthen vessels and called rub, and from this brown sugar 
( shakar ) is made by placing it in bags of cloth and piled one on another. Small 
crystals crude, which are called shira, and are. not used for eating, but for mixing 
with tobacco, or given to cattle; what remains in the bags is re-boilecl and clarified 
with milk, and becomes shakar , or brown sugar. 

“ The people of this country mostly use gur y and comparatively little sugar 
( shakar ) ib made, and it goes through no further refining process. 

tl Gur and rdb are usually manufactured, the average market prices being for 
them from 8 to i6tb the rupee. The price of sugar ( shakar) being from 6 to 81 b the 
rupee. I have applied to the States for statistics of area under sugar-cane, and will 
submit them when obtained ; but as there will be delay in obtaining this information 1 
give as much as I am able to obtain without greater delay.” 

Major-Gen. W. Kincaid, Political Agent, Bhopal, furnished the follow¬ 
ing account of the cane cultivation of that State : — 

“ The mode of cultivation is as follows :—The fields are plouged seven or eight 
times, manure is then applied and square beds formed. Pieces of cane, and sometimes 
whole canes, are scattered in the beds, which are then flooded with water, and the 
canes are pressed in and buried in the mud with the feet. The process of planting 
the Nuggur'u.'ar and Dhurreo canes is different. Furrow, are made in the fields by 
means of a plough, and pieces of canes are put in them. They are then closed 
with earth and covered with the branches of Khaukra tree. 

**The sugai-canc flourishes best in morun or the black soil b>.fore mentioned. 
I tie fields are generally watered twice a month in the cold weather, and once a week 
in the hot weather. 

“ I he approximate cost of cultivation of cane, and manufacture of jaggery, is 
from R150 to R200 per acre, and the estimated net profit from R20 to R50. 

“The estimated outturn of an acre is from 21 to 25 tons of sugar-cane. When 
fields of cane are sold (which is very rare), they fetch about B75 to Uioo per acre. 

“The juice is extracted by means o( a stone-mill worked with two bullocks. The 
canes are cleared of leaves and cut in pieces about 1 foot each. A man puts these 
pieces into the mill, anrl takes them out when the juice has been expressed. 

“ The juice is usually converted into ‘gur* or jaggery, but confectioners sometimes 
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through 

spread 


__bags to allow the liquid part to drop 

After this draining process the raw sugar 'which remains in the bugs is j 
1 a masonry cistern, in layers of the sugar and choi (an aquatic plant) alter- 1 
natciy. By this method any moisture still remaining in the sugar oozes out, ami the ' 
sugat becomes perfectly dry. The c/io; is then separated, and the sugar is trampled j 
upon, by v/hu h means it gets refined. 

Sugai of local ’manufacture is not sold in the market, being manufactured only 
m small cjuantitcs by confectioners for making sweetmeat. 

V e . cl, l5‘ v ator pays interest from 12 annas to R2 per cent, per mensem to his* 

♦inn flinf r r-, m0nC J r,at Ju ance ^i anc * f^ mct * mes repays him in jaggery at a cheaper rate 1 
than that current m the market, which constitutes, the banker’s profit 

manufacture?”* * °' Su ^ ar met ky foreign importation and not by local j 

nnibd 1 i SU p° op Narain C.l E., Deputy Agent, Manpur (Mahva), 

«*«« *• 

“ Both the black and white kinds of cane are cultivated promiscuously in black, 
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rich and Pandar soils. Depth of soils varies from 4 to 7 feet; patches of even ground 
capable of retaining moisture aie preferred. 

“ The usual time for sowing is from November to January. Some begin sowing 
in February, and continue it up to April, from the necessity, perhaps, of having to 
attend to opium fields in the earlier months, but late sowings of the cane give inferior 
results. The fields intended for cane sowing are ploughed up six or seven times, so 
that the soil gets thoroughly soft and even. Trenches of 1 to 1$ feet deep are then 
cut 1 foot apart in straight lines, across the fields. Village manure finely powdered 
to the amount of eight cart-loads per bighd is then put over the surface. The 
field being watered, bits of cane, from 2 to 3 feet long, are then laid in the trenches 
horizontally, being so placed that the end of the last touches the head of the one 
coming next to it, as shown below. 

“On the laying in of the bits being completed, the trench is watered, and as the 
watering goes on, a man stamps the bits down with his feet, causing them to sink 
deep into the soil. This operation is continued until the bits have got 12 to 15 inches 
deep under ground, and then they are left to germinate. The germination follows in 
from six to eight weeks in cold, and from 15 to 20 days in hot seasons. 

“The black loam and Pandar soils arc.considered the best for sugar-cane. The 
answer as to the extent of irrigation is not uniform. One says that two waterings in 
cold and four in the hot seasons, with one in October, are sufficient. Another says four 
in cold and eight in hot season should be given. A third makes five in cold and six 
in hot season, with one in October; and the last has three in cold and six in the hot 
searons. 

** The first watering is done within 12 days after the sowing. 

“ There is again difference as to the cost of cultivation and mam facture. 

“ In Manpur the cultivation of on e bighd of cane in 1S81-S2 is returned as costing 
R82, and the manufacturing of cane-juice into gdr R62, ora total of R 144. I he 
yield is estimated at 30 maunds, which, sold at R180, leaves a profit of R36. The 
figures for Bagund and Jamnia are as follows : — 



Cultiva¬ 

tion. 

Manufac¬ 

turing. 

Total. 

Yield. 

Profit. 

Quantity 
of gur. 

Value. 


R 

R 

R 

Mds. 

R 

R 

Bagund 

109 

50 

159 

21 

172 

13 

Jamnia 

120 

48 

168 

30 

190 

22 


“ The cultivation of cane in Barwani has hitherto been rather unsuccessful, and lo^s 
to the cultivators has followed generally, such loss being estimated to have amounted 
to R42 per bighd on the average in 1881-82. . ... 

“ The juice is extracted either by means of stone-n.ills, m the manner in which 
Oil is extracted from seeds—and in that case the cane is cut into mall pieces, 
are put in the mill like seeds—or by screw-mills-in which case entire cants are crush¬ 
ed between wooden rollers turned by screws. After the juice is extr . a( f ^ ! " e th ^ 
way, it is allowed to colle ct in large earthen vessels placed at the distance of 10 or 
12 feet from the mills, ami connected with them by woo en1 pipes. From these vessels 
the juice i j transton cd to large iron pans, which are placed over fire, and suffered to 
boil until it acquires consistency. In this state the juice is transferred to earthen pans 
to cool. When sufficiently congealed, the stuff is made into lumps varying from 2 to 
3th (in Malwa) to 60lb (in Nimar). The process of refining sugar is not followed 
anywhere in this part of the country. f . 

“ As state*! above, the only process of manufacturing followed in this part of the 
country is that- of making coarse sugar or gur. The variety in the quality of the 
latter arisen from the nature of the cane or the skill of those employed in manufac¬ 
turing. I lie gur made of the juice of the white cane is generally of light yellow 
colour, while hat made from the black is brown or blackish. The first sells at the 
rate of from R6 to R7 per maund. 

f ‘ There is not much cultivation of cane carried on in the territories under Manpur. 
The total quantity of land under this crop in 1881-82, as shown above, was only 107 
blghii', 12 ,i This arises partly from the fact that Indore and Dha: districts 
coming under this Agency, are excluded from the return, and mostly from the Hr- 
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cumstance that, generally, cane cultivation is#Malwa does not pay so well as that ' j 
poppy. It is only when the price of opium falls very much, reducing the prom 
arising from its cultivation below a certain limit, that cultivators are induced to tui n 
to the cane cultivation. The best thing with poppy cultivation is that all labour ana 
trouble connected with it is over in four months. Cane, on the other hand, takes a 
whole year before the labour and money spent in its cultivation is repaid to the culti¬ 
vator. There is not much prospect, therefore, of the extension ot cane cultivation n 

this part of the country. The largest extension, I believe, is going on in Holkai . 
territory : from the two-fold reason of His Highness extending irrigation works within 
his State, and the necessity of his subjects have to labour hard and utilise all means 
of raising crops to be able to pay the high rates of rent on land prevailing in this 
State:— . . 

(1) In regard to the question of cultivator’s obligations to the money-lender, it 

may he said that the normal condition of the class in Native States is indebtedness 
to the Sarcar; most of them have to draw upon him not only for the revenue they, 
pay, but for money wherewith to pay for all their daily wants, excepting grain ; and 
the consequence is that all the produce of their fields goes to the money-lender, who 
squares his accounts at stated periods, adding high rates of interest to the principal, 
and so the debt continues accumulating till it is wiped off by death, insolvency, emi¬ 
gration, or the like. . 

(2) The cultivation and manufacture is generally united. 1 here is generally one 

mill, and the boiling establishment in a village, and each cultivator has to extract the 
juice and boil it into coarse sugar by turns. The latter process is said to be generally 
gone through with the assistance of Marwari Brahmins, who are called in. pci haps, 
both as particalarly skilled for the work, and as suited by their caste to make sugar 
which all people would use. . . 

(3) As to comparative profits of the industry, the general impression is that cane 
answers better than grain, and worse than opium. 

(4) There is not much capital engaged in cane cultivation, as will have appeared 
from the answers to the above queries. 

(5) The production even of coarse sugar (gur) does not equal the demand ; much 
is imported from Khandesh and other parts of the country. 

(6) Forcign competition does not seem to lead to the extension of cane cultivation, 
owing to the causes adverted to in the commencement of this query (9). 

“So long as the cultivation of poppy is not diminished by natural causes and the 
necessity for the increase of that of cane is forced upon the people, no improvement in 
the modes of cultivation or manufacture is likely to take place. ’ 

A. Rajputana.— W hile discussing the sugar-cane of Dholpur and 
after having described the forms of the plant' met with (see the chapter 
above on tha: subject), Colonel T, Dennehy wrote : — 

“The area under cultivation of sugar-cane in Dholpur in 1882-83, is 2,443 acres, 
of which about 1,000 acres is chain , 800 acres sarota , and 600 acres dhori. 

This amount of cultivation is somewhat larger than it has been since the drought of 
1876-77. For the last few years seer a (cumin seed) which is also a paying crop 
and requires less irrigation, has been largely grown. This year the pru e of scera 
has fallen considerably and canc cultivation has been in many places resumed. 

" The sugar-cane is generally sown in well irrigated fit-Ids which have 
cotton during the previous year. 

“ In January the land intended for cane is completely flooded from the adjacent \ 
tank or wells. A couple of days ^fter this first irrigation it is thoroughly plough'-o 
and then manured, and again ploughed five or six times so as to entirely break up | 
the sod and disseminate the manure. In the meantime the cane intended for seed is 
buried under dried leaves which are kept moist for tenor twelve days. When the 
land is ready the cane is taken out, stripped of its leaves and cut into lengths of 
i° m i 12 to 1 ^ inches, each length containing one or more joints and eyes. 1 wo 
ploughs are used for the sowing, the first makes a furrow 5 or 6 inc hes in depth in 
w urii the sower lavs the sr*ed, pieces of cane, horizontally, each at a distance of S or y , 
inche s from the other, a se cond plough taking the soil only 3 or 4 inches deep follows 
to cover in the catlh in the furrow on the pieces just sown. After this last ploughing 
““[fowd with a harrow without teeth, a thick level plank like a railway 
j ls surrounded by a mud wall or thoi n fence as a protection 
a " te ° pe * Sow,n | S sare generally made in January and February, 
nnthp fhlrH fr f Tu"*?' a *1 com P*eted the end or March. The field is irrigated 
until Mi « line , aftc . r tbc completion of the sowing, and from that time I 

until the 1 dins set in irrigation is almost unceasing; every portion of the field should 
be well moistened at least once in 8 days. The cutting and harvesting of the cop I 
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takes place from the beginning of November to the end of December. It is a com¬ 
mon practice in Dholpur to cut the sugar-cane close to the ground and leave the 
stumps and roots for another year. The leaves of the old canes are burnt and the 
ashes spread out over the roots. With frequent irrigation the roots are made to 
sprout again and a fresh crop is produced much inferior doubtless to the first, but 
which still repays the trouble and cost of irrigation. This second crop is harvested 
at the same period of Lhe year and in the same manner as the first had been. A third 
inferior crop of dkori cane is sometimes thus obtained ; chain and sarota can only 
produce at most two crops. 

“ Sugar-cane is cultivated in Dholpur in black soil, in domai (black soil and 
clay), in pitia (yellow clay), in mattiar (clay and sand), and in bhoor (sandy soil). 
The two first give the best results. 

** The average cost of cultivation including hire for labour, ploughing, irrigation, 
etc., is about R85 per acre. The cost of manufacture of juice into gur is about 
R20. The value of raw juice sold and of gur manufactured is about R150. The 
average net profits would thus be R45 per acre. In reality the actual profits are 
much greater than this amount, as the hire of labour, although estimated for in this 
calculation, is scarcely ever actually disbursed by the cultivator, the work being in 
most instances done by him and by his family. 

“The average outturn from an acre of sugar-cane in Dholpur, taking into consi¬ 
deration the proportion of the different kinds of cane cultivated, would be about 
12 tons of raw juice. About one-fourth of this juice is either sold in its raw state or 
is consumed without any process of cooking or manufacture by the cultivator and his 
family. From the remaining 9 tons a little over 1 ton and 2 cwts. and a few pounds 
(or 30 maunds) of gur is made. 

“ No saccharine product except gilr is manufactured in Dholpur. The process 
of manufacture offers no peculiar features. After expressing the juice in the 
kolhu , or stone cane-press, in the ordinary way, it is poured into large karhaos , 
or iron dots, in which it is boiled over temporary furnaces, ckulas made in the 
immediate vicinity of the field. The refuse cane supplies the fuel. Several cultiva¬ 
tors often combine to purchase one or more karhoas which they use in turn and 
which are let out for hire to others when not required by the owners. The juice of 
each field is boiled down separately ; standing fields of cane are sometimes but rarely 
disposed of to speculators. Usually the produce is disposed of as manufactured 
gur , and the selling price is usually on the average R4-8 per maund. 

u 1 he richer cultivators pay all the expenses of their sugar-cane cultivation from 
their own capital. Several others are able to obtain for the purpose loans from the 
State at the rate of 6 per cent, per annum interest ; but many who neither have capital 
of their own nor can obtain a loan from the State, borrow from money-lenders about 
R40 per acre on their prospective crop, and for this accommodation tney pay inteiest 
at the rate of 12 per cent, per annum. These loans are generally repaid in from 
10 to 12 months. 

“ The profit realized by the cultivator on an acre of sugar-cane should be, allowing 
for interest paid to the money-lender, from K40 to R60. 1 he total amount of capital 

employed in the growing of the sugar-cane and manufacture of gur alone in tne 
State would be about three lakhs. 

“ Putting the consumption of gur at seers per annum per head of population, 
the annual consumption in the Dnolpur State would be 75,000 maunds or 2,754 
tons, 9 cwts. and 321b. The amount produced is 73,290 maunch, or 2,691 tons 13 
cwts. and 281b. As comparing production with consumption, therefore, we find 
that the State produces about 1.710 maunds or 62 tons, 16 cwts. and 41b less than 
its actual requirements. That is to sav. that the quantity of gur imported to 
Dholpur exceeds that exported from it by about 1, 7 10 maunds or 62 tons. 16 cwts. 
and 4iii. If we consider the underpopulated condition of the btate from which it 
is only beginning to emerge, and its inferiority ot means of irrigation compared, to 
districts in British territory, it is probable that for some time to come the cultivation 
of the sugar-cane (which necessitate:- considerable labour and exceptional irrigation?. 1 
facilities) will not increase to such an extent as to place Dholpur in the position of a 
considerable exnortor of saccharine produce. 

“ A great deal has been done by the Durbar for the last ten years in the direction 
of increased means of irrigation by tanks and wells, a number of which are being 
made every year. A system or * taccavi ’ advances established by the Durbar is 
also being largely taken advantage of by the people. Sugar-cane cultivation is 
undoubtedly increasing slowly and surely. 

“The annual production of gur average - about 73,290 maunds or 2,• >91 tons, 

13 cwts. The imparts exceed the exports by about 1,710 maunds or 62 tons 16 cwts. 
The consumption amounts to about 75,0 > > maunds or 2,754 tons, 9 cwts, >> 
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Mr. A. Wingate furnished the following memorandum on the sugar 
cane cultivation of Meywar State :— 

“ No special soil is devoted to sugar-cane, and it is found in clay, loam, or sandy 
soils wherever there are sufficient water and manure to permit its cultivation, ih e 
cane is finest in the rich black soils, but is most abundant in the sandy loams on the 
banks of rivers or in lands below tanks where the water-supply is constant and easily 
got. With a good water-supplv and plenty of manure, the area under cane is sure 
to be large whatever the soil may be, but with the same advantages, a loamy would 
be preferred to a sandy soil. In black soil irrigation, cane will always be found in 
isolated plots of \ of a bighd to a biglui or so, more if the water is near the surface, 
ha r dlv any if the water is at a depth of 40 to 50 feet, each asami or cultivator growing 
his plot under his own well. Similarly under tanks with a full supply all the year 
round, cane will be found though the soil is very stiff; and in more compact areas, 
very refreshing to look upon in the hot weather. And along the banks of such a 
river as the. Banas, where the soil varies from the richest loam, locally known as 
dhamini to the sandy or retri soils, and where water can be had by digging 
a few feet into the sub-soil, the planting of cane is only limited by the manure or by 
the price of its competitor, opium. The reply of the people to the question is that 
soil is by no means the important factor in successful sugar-cane cultiyation^though 

in special cases it may hinder such cultivation as where the water is salt or the land 

USa “ There is verv little selection by the cultivators nor have they much opportunity 
of selecting. The bulk and weight of the cuttings required for planting prevent 
importation from a distance, and each village generally supplies itself. ? ut w ® r ® v ^ r >' 
good cane available, the villagers would readily buy it. > I he introduction of better 
varieties must originate with the Government, With his slander capital, a cultivator 
would never dream of making experiments *, the experience of his oreiatners indicates 
a certain, if a small profit, and any clement of risk is avoided. # 1 

1 I regret that under this head the information is very imperfect, first because 1 
there is none at all except for khalsa villages, and, secondly, because the papers of | 
these are neither available in one place nor finally totalled. I have only been able 
to get figures for 251 villages and as for many of these the sugar-cane area has been | 
hastily picked out for the purposes of this report, 1 am not inclined to place any re- I 
lianee upon them. As far as the figures go, these 251 villages give an average of | 
»i*th by g k us of cane per village, so that the 850 villages measured ought to give! 

9.500 bighds under cane, and raising this (in the proportion of 3^ to 13^, vide 
Mr. Smith’s report) so as to include jagri territory, there should be an area of nearly 
37,000 bighds cultivated in Meywar. At 20 cwts. per acre, this area would produce J 

18.500 tons of gur or 5,18,000 imperial maunds, which at 15 seers per head would 

supply a population of 1,381,000. The population is returned at 1,^43,14^, and 
doubtless this is below the mark. Taking the population at i i millions, 5,62,500 
maunds of gur at 15 seers per head pci annum would be necessary, which at 20 cwts. 
per acre would require 40,000 bighds under cane ; but there is some importation of 
gur from the North-Western Provinces, and though there is some exports to Marwar, 
the imports on the whole exceed the exports. Still 1 think it extremely probable 
that an area of i$,ooo to 20,000 acres may be under sugar-cane in Meywar, producing 
18 to 20 thousand tons of gur. , . « „ , 

“Land intended for sugar-cane is very thoroughly ploughed, usually *■ crop 
of viakka (Indian-corn) or san (flax) has been reaped in the rains, an<l eluting 
September and October the plot is ploughed up. At each ploughing' trie held is gone | 

ovei twice, first one way and then across at right angles to the first luriows. Altei , 
two o. three such double ploughing;, the clods are broken by a heavy log ot wood ( 

usually a trunk 01 a tree roughly squared, or a felled palm, being dragged over 
bullcoks, the driver standing on the log, another ploughing followed by the clod- 
cru-hcr succeeds, and then the manure is carted out from the village and deposited in j 
little heaps over the ground. Cane is an expensive crop to grow, for it occupies the 
g.ound for over a year and must therefme yield a return equivalent to two crops. , 
k/i'irif and rabi. f o be successful it must be heavily manured, and few cultivators can 
afford manure for more than a plot of about $ a bighd, or ± of an acre. The quan¬ 
tity of manure given varu 5 with the soil, black soil requiring less and sandy soils more, j 
Fo’- black soil about 250 to 300.imperial maunds per bighd (== say i acre) arc ncccs- ' 
-'■ary, and for river-side loams, which have a good deal of sand, about 35 o to 400 
maunds. The villagers do not reckon manure by weight but bv cart-loads. 

1 lie cait is drawn by 4 bullocks, and from a variety of 1 oplies appears to contain j 
about 20 imperial maunds, and for sugar-cane usually from 15 to 20 cart-loads per 
bigna are allowed. Fiom actual counting, about 10 to 12 heaps arc turned out of a I 
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cart upon the field, and distributed at io to 12 feet apart. The manure is almost 
entirely collected where the cattle are penned during the night, often the court-yard 
of the dwelling-house, and is thus naturally stored at the village site. It consists of 
the cattle droppings and the refuse of the fodder they have been eating, bits oimakhi 
an&ja~jjar stalks, etc., also of the ashes and sweepings about the house. By the time 
it is carted out, the lower part of the manure pit is very thoroughly decomposed to a 
rich dark-coloured mould. The droppings of the cattle while out grazing and of the 
bullocks at the wells are used for fuel, and so far as collected reach the manure pits 
in the form of ash, but as far as I have observed the womep are not allowed to save 
themselves the trouble of collecting this fuel by taking from the supply accumulated 
during the night. As soon as the cattle have gone foiih in the early morning, the 
manure and refuse are carefully scraped together and thrown on the manure heap, 
and there also go the droppings of any milen kine kept at home. The number and 
size of the manure pits about a Meywar village can hardly fail to be noticed, and 
the answer to every question about outturn is that it depends upon the manure. 

“The manure is carted out during October and November, and it generally lies 
out in little heaps (or some time before it is spread and ploughed and rolled in the 
clod-crusher. The field will then be left again to, get another ploughing and clod¬ 
crushing just before planting operations begin. The lighter soils, though they take 
more manure, take much less preparation, and the bullocks can also plough more 
easily and quickly. 

Manure is seldom purchased except in the neighbourhood of towns. But a certain 
amount is always procurable in a village of any size from the cattle of mahajuns 
and others who do not possess land of their own. The price given varies from half 
an Oodeypuri rupee per cart to as much as two Oodeypuri rupees. But it may be 
taken that eight annas to Ri will generally procure a cart-load. The buyer has to 
cart it away Ihimself. Carting manure is a tedious and laborious operation, the ex¬ 
pense depending upon the distance of the field from the village site, and as many culti¬ 
vators do not posse ;s a cart they have to borrow one. Allowing five trips a day, it would 
take 3 to 4 days to manure a bighd for cane at a distance of about $ of a mile. From 
the time a cart entered a field with it* load, to the time it left the field empty, was 
ju l twenty-five minutes, and they take about as long to load up. The ploughing 
and clod-crushing and manure carting are all done by the men, though when the 
cart returns a woman will often assist to load it. The current wages for this heavy 
labour are two Oodeypuri annas a day pei man. Ploughing and clod-crushing re¬ 
quire only one man, but for manure carting there are never less than two men em¬ 
ployed and generally a woman or a boy besides to assist the loading. One man 
drives the bullocks and the other turns out the manure, while both help to load, one 
digging out the pit and the other throwing the manure with the aid of a basket into 
the cart. 

“ In a field thus carefully prepared, deep furrows are made about a foot apart, 
first by the plough and deepened and perfected by a man working with a wooden 
take with three or four broad wooden teeth. At each end of tne perpendicular 
r-iws is acres furrow running at right angles to the others. By this time it is near¬ 
ly the middle of December from which period till the end of January planting goes on. 

“ In regard to procuring cuttings for planting, the practice varies, some wait till 
they are ready to cut the standing cane (or crushing in the mill and then take from 
1 foot to iS inches from the top or each cane for seed, others select a sufficient num- 
bei of whole canes and cut these up into pieces about - feet long. But, at all events, 
in Central Meywar, the most common plan is to get the planting as far as possible 
over before the crushing for juice begins, and also to plant as early as possible so -s 
to be able to sow opium over the newly imbedded canes. As soon, therefore, as the 
season commences (in December), they open out a part of the protecting hedge or 
break down a corner of the mud wall and with the aid of a small hatchet a man chops 
and breaks off the canes close to the ground, leaving untouched any not fully grown. 
The canes are then carted or carried to the new plot where they arc stacked under 
leaves and hay and occasionally watered for a few days. A woman then sh ips the 
leaves off and cuts off the tops. The next process is to measure the canes. If the 
canes are the cultivator’s own property, the measurement may be omitted, but as 
they often prefer to purchase, and canes are sold, iv* by weight or number, hut by 
length, tin operation is carefully done. The buyer will cut down from the part of a 
field of sugar cane pointed out to him as many canes as he likes, and when the canes 
have been cleared of leaves and tops, he and the seller will sit down to watch the 
measuring. A man takes up a cane and applies to it his right elbow measuring as 
one hath from (he elbow to the tip of the extended middle finger.* 

“This point he marks by placing there the thumb of the left hand and measures 

* Some add the breadth of the left hand. 
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another hath. By the middle of the third hath the cane comes perhaps to 
an end, but another man supplies another cane and so a continuous measurement 
is kept up till 200 hath are reached. This constitutes a bdri or bundle, and 
20 such bundles are called 1,000 canes, really 4,000 haths of cane. 1 have 
measured several haths and find a hath averages 1 foot io§ inches. So that 
they hold that a cane averages 7 to 7* feet in length or 4 haths . The present 
price for seed canes is R 8 to RioOodeypuri per 1,000 canes, i.e., per 4,000 haths. 
They count 2,500 canes or 50 bundles to a bighd, which give 10,000 haths equal 
at my average for a hath to about 19,000 feet. They allow seven parallel rows 
to a biswa , which would give 140 rows per bighd , and as the canes are laid down in 
continuous lines in each row, and allowing 150 feet for the length of each row, they 
ought to use 21,300 feet of cane to a bighd, including the two cross-rows. But. as a 
matter of fact, the ground is not so accurately laid out, nor do the cancs always touch, 
and I should say 20,000 feet of cane is about the quantity requisite for which they 
would pay R20 to R25 according to the market rate. 

“ After measurement, the bundles are conveniently distributed over the field, and 
a woman then lays the canes down in the dry furrows singly in one continuous line. 
Water is then let in and a man treads the cane with his feet into the soft mud. 
Another man re-dresses the ridges and arranges for the flow of water. The process 
is the same whether entire canes are planted or whether the canes have been cut into 
two or more lengths ; but where only the top ends are planted, the planter is generally 
supplied by a woman and he puts a bit under each foot as he advances.' In this 
cate, the bits overlap and form two broken lines along the furrow. Over the great 
part of Mey war they plant with entire canes, sometimes cut into lengths and some¬ 
times not. . , 

"The newly planted canc is watered twice a month during the cold weather and 
four times a month during the hot weather. During the rains it gets no irrigation 
unless there is a long break. On the whole about 26 to 28 waterings will suffice. It 
is the constant watering during the hot season that makes cane cultivation such a 
labour. Where there are tanks or river-side wells with only a lift of a few feet, there 
is comparatively little trouble. But with ordinary wells of about 35 feet to 40 feet 
deep, the water gets very low and the bullocks have to drag to the full limit of their 
run, and where they could irrigate in the cold season 8 to 10 bis was a day, they in 
the hot months do not water half that aiea and are at work most of the week to keep 
the cane in vigorous growth. Not only is this a great strain on the cattle, robbing 
them and their drivers of the idlest part of the agiicultuial year, but as ploughing up 
the opium and barley fields begins in April and has to be frequently repeated, the 
bulloc ks employed on the sugar-cane are unable to assist i;. getting the farm ready for 
the kharif sowings. The people admit sugar, is a paying crop, but say that no 
crop represents such wear and tear of well-gear and such a strain on the cattle. 
If asked how long a Oharas* or water-bucket will last, they will say: ‘perhaps 
3 years, but if used for sugar-cane it will hardly get through half the second 
season * and so with every thing else. While to keep the bullocks working, green 
lucerne grass and plenty of fodder, with oil-cake are essential. Thus it happens that 
cane under wells which are not * seja ’ (that is river-side wells with short lifts and 
constant supply) is found only in very small patches. 

“ It is a very general practice to sow opium, broadcast, over newly planted c ane, 
but this opium is always fate sown and backward, and therefore the yield is poor, 
generally only 3 seers per bighd for which half the usual opium assessment is levied 
by the State. Some do not sow opium, but methi which they cut for cattle feeding 
and for which they have to pay nothing. The ground under cane must be broken up 
and weeded after each of the early waterings, to prevent caking, etc., and as opium 
requires thifi treatment it can be grown without any expens;- for watering, weeding 
or breaking up the ground. The only other exuense is hedging or w dling-in the 
SU -5jV’ Cane an< ^ ^ as to effectually done to keep out deer and pig. Ry the 
the cane 2 s ready for cutting. Cancs sold h 'n the 

the 
c ntry, 

January, as these two months see the new crop‘iaid"down and theold converted into 
sugar. I ho villagers are very fond of eating cane, and during the season, after the 
morning dose of opium will always secure a cane or two to chew. They a.o very 
seva"oil'llunclrper puT 5 sumption in this way must amount to 

« j)' 'thi* / r° ? rounc ^ *be bubble is generally burnt and then 

ofw.L ’ fbarlevl or 3ny Or occasionally a crop 

of jaw (barley) or of rachka ( lucerne grass) 15 taken, but always for green food 
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for the bullocks, and as already said, these crops carry no assessment. Sometimes 
the plot is left till April, when it is ploughed up with the other wet lands in prepara¬ 
tion for the kharif , and sometimes the cane is allowed to grow again. The local 
names for the first year’s cane are ‘ sdnta ’ and ‘bad? ; the second year’s growth 
being called korbdd pronounced . kolwad generally. The cane is only allowed to 
shoot up again if the manure in the first instance has been very liberal and if the 
first crop has been decidedly good. A second crop can almost always be readily 
recognised by its stunted and rather straggling appearance. The outturn of a second 
year’s crop is very inferior, but it seems to be in favour for furnishing canes for 
planting. 

4< When the water-supply is easily got as by flow or lift from a tank or from wells 
along river-sides with a never failing supply close to the surface, the assessment is 
about Rio, Oodeypuri, per bigdh ; otherwise R8. But there are all grades of privi¬ 
leged rates, and K4, R5, and R6 arc not uncommon rates. 

“ As regards rotation, the only definite rule is that they never plant cane in a plot 
from which cane has iust been cut. Rotations which have come under my own notice 
have been 7 nakki followed by opium, then *an(flax) followed by sugar with opium 
sown over it, then methi . This is a period of three years. 

** Another field has sugar, followed by rttakki 'and then juvt (barley) ; and in the 
rains following it was being prepared for cotton. , 

"One advantage of changing the plot yearly is that in the old plot, makni 
followed by jaw can be grown without giving more manure; while they generally 
put the new cancs down in an unexhausted field, as an opium field. But a plot or 

cane cut in January, might give a crop of makki in the rains and then be planted 

with sugar-cane again in the December following. . 

“ It has been already said that either a deep black soil or a rich loam gives the 
largest gross outturn, but that lighter and sandy loams can often be more profitably 
worked if the water supply -s abundant and easily available. Irrigation has been 
described under No. 3. . 

"I give below a calculation of the cost of cultivation and manufacture for one 
bighd of sugar-cane. If the average price of gur is taken at R4, then the net profit 
per high* comes to Rj 5, and if the price is taken at R3*, then the profit is reduced to 
Ru. But the 10 rupees set down for manure is really not expenditure. I do not think, 
therefore, that the net profit is less than R25 to K30 per bignd. As a matter of fact, 

it is very much more profitable, for very little of the labour is actually hired. I he 

shares paid to village servants are not included as these are very trifling and very 
variable, and these as well as the amount eaten while crushing is going on, like the 
canes eaten before the crushing begins arc deducted in estimating the gross outturn. 


CL. 


Expenses. 

1st ploughing and clod breaking 3 times for 
6 days, 1 man @ 2 annas . . . . 

2nd ploughing and clod-breaking 2 times for 
4 days 


& a. p, R a . p. 


! 20 carts manure @ 8 annas per cart 
3 days carting manure, 3 men for 3 days @ 2 
annas 

Cart-hire @12 ; 

Spreading manure, 
annas 


ng manure, 3 men for 3 days @2 
7 ; . . . .120I 

12 annas pei diem . • • 2 4 °V 3 10 

nanure, etc., 2 men one day @2 l 

.040) 


I Preparing field for planting, 2 men for 1 day @ 

2 annas.* 

Cancs for planting, 2,500 canes @ R8 per 
thousand 

Cutting, preparing and carting cancs for plant¬ 
ing:— K a. p . 

2 ^ 4 men (g 2 annas for one day .080 

1 cart for one day . .0120 

Cutting of leaves @ Ri per 

thousand . . . .380 


13 10 


Planting, 4 men © 2 annas for 2 days 


o 4 

20 o 


3 12 
1 o 


25 o o 
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/Irrigation, 28 waterings @ Ri£ per water- 
.) ing. 

(Breaking up ground, etc., after watering 12 
I times with 6 men for 1 day @ 2 annas 
/ each . 


A a. p. A’ p. 
35 o 0 


Hedging, 4 men @ 2 annas for 3 days 


2 <3 


f Share of cost of mill, etc. • 

Digging holes, 2 men @ 2 annas for 2 days and 
setting up mill ...... 

Gathering fuel, 1 man for 16 days @ 2 annas . 
Cutting and crushing canes, 5 men @ 4 annas 
for 8 days and 8 nights . . , 

3 women @ 1 anna for 8 days and 8 nights 
2 pairs of bullocks for 8 days and 8 nights @ 
12 annas • 0 • • • 


A • 

V) H 

fc. 

V) w 

cn s 
< 14 


(Opium • 
(Sugar-cane 


9 o 

1 8 

5 o 
o 8 


10 o 
3 o 

6 o 


35 


108 o 


2(3 


Grand total . . 86 

. . . 300 


Receipts. 

3 seers of opium @ R4 per seer 
28 maunds of gur at R4 per inaund 


98 14 o 


Total receipts 
Total expenditure 


Net profit per bighd or \ acre , 


12 
112 


124 


.124 o o 
. 98 14 O 


" It is very unusual to dispose of canes in the manner indicated. About Oodey- 
pur there is, I believe, a considerable sale in this way, but it is seldom met with in 
Kleywar generally, and I have no information on the subject. 

*’ When a field of cane is ready fey cutting,’ a convenient spot clc-e to it is chosen 
for setting up the mill. During November and December, the mill will be overhauled 
and put in thorough repair, or perhaps a large babul tree felled and a new mill made 
by the village carpenter. ! append a rough sketch of the mill now in use, with the 
local name °f each part of it. It is made entirely of wood and costs about 20 Oodcv- 
pu.i rupees, the cultivator generally furnishing the wood; otherwise he will have to 
W RS more fora suitable tree They used to chop up the cane into little 

a ; d T b K X "mngan upright po e m a receptacle hollowed out in a large Work 
°f stone. 1 he block was partially buried in the ground leavinr • he mouth esnosed 

a taUw^lid'WMtrfTulw’ * k ; i"T. k T* “ thc cil mills aro'still worked. It war 
a tedious • m« wasteful piocess, while the stones cost over R100 to ouarrv and sh ine 

stones may not be seen imbedded round the vilUee ^te ftV' T* U \° s '' 

bring thc cane to the village site as they still do -ill d ^ ys th , cy used , 10 
roller has superseded the stone one they crush where Cf ° PS - Kut s,nc ? * 1C '\°° de , n 
t< - IV when this new mill was introduced but it w,,?* ? anes , are f“‘- 11 is (!lfficul ‘ 

and most r ay it cam.- in with the British peace Its adv^f 8 * 1 al lc ? st 1° > <:ar3 a «°; 
simphoty ; easily within the means of the cultivator am Vh S<>S w !; rc »*s cheapness and 
while it tui ned out very much more juice. at0 nd lhc of the carpenter; 
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“ The mill being ready to set up, an oblong hole is dug in the ground to receive 
the chata, or heavy solid plank on which the rollers restand hold the whole mill 
firm. Another circular hole is.dug in front of this to receive the ndnd , or earthen 
large vessel into which the juice runs. A little distance off, a third pit is dug and 
divided into two compartments, one of which is the furnace over which the large iron 
pan kardyi rests, and the other is used fot feeding the fire. Digging these holes is 
merely the work of a few hours. For some time previously they have been dragging 
large bundles of thorn to the spot accumulating tilli and cotton stalks, and anything 
else in the way of firewood as old hedging, etc., that is available. 

“The mill is set up and a pair of bullocks yoked, and while a man cuts the canes 
with a hatchet close to the ground, a couple of women with sickles strip off the leaves, 
and another carries them to the mill and lays them down beside the mad feeding the 
mill. He passes two or three at a time between one pair'of rollers, and a man on the 
opposite side catches the ends, twists them round and returns them through the other 
pair, so that the cancs pass twice through the mill. The crushed canes are then 
useless except for platting into a thick mat which they lay by their wells to receive the 
rush of water as it issues from the leathern charas or bucket drawn up by the 
bullocks. The crushed canes are also spread in the sun and come in useful for fuel to 
the mill. The fault of the mill is that the. crushing power is insufficient, and the 
straining appliances hardly worth the name. It will be noticed that both at the top 
and bottom wl ere the rollers enter their sockets, wedges are drawn in to tighten the 
rollers. But the working is constantly loosening the mill and it would require an iron 
screw to secure and maintain the requisite pressure. I'or keeping the juice clean 
put a few straws in the channel by which it flows into the earthen pot to catch the little 
bits of cane, etc., that fall, and they place a bit of cloth or thin matting over the 
mouth of the pot. But no juice that 1 have seen is perfectly clean or unmixed with 
particles of foreign ma'ter, while the dark-dirty oil that assists the working of the null 
finds to a greater or less extent its way to the juice. . . 

** There aie said to be 15 to 20 thousand canes to a bighd, If the canes are juicy 
and of g< od length, then 500 cancs w’ould suffice to fill the pot or ndnd } but as 
many as i,5oo|will be used if the canes are stunted or the juice limited. One ndnd 
full of juice suffices for the kardyi, or iron pan. As a rule, the mill has the 
ndnd 4 times in the 4S hours, but if the juice is flowing slowly, then only 3 times. 
Two pairs of bullock suffice for this work, going one day and night and reliev ing each 
other every 6 hours, i.e. y each time the ndnd is full. Meanwhile the juice is 
boiling in the open iron pan and occasionally skimmed with spoons called chatilia 
and stirred with long w'ooden scrapers. When boiled down to the proper consistency, 
the pan is taken off the fire and the gur is pressed into holes made in the ground 
and lined with cloth, where it is cooled and moulded. Nothing remains but to weigh 
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h, r °JT the best manured fields in black soil. There is another way of looking at CULTIVATION 
e °^ tturi L and that is in rupees, and I have never been given a reply of much le.->s in 

nan Kioo Oodeypun per bighd as the value of the outturn of gur, and replies have Rajputam . 

gone as high as R200 per bighd. At that date, the local price was R4 per local 
maund which would give from 25 maunds of gur to 50 maunds as the outturn. 

1 before remarked, cane is not grown solely for eating, but it is commonly 
stated that 15,000 to 20,000 canes can be cut per bigha. I feel pretty certain, how- 1 
ever, that the speakers refer to 1,000 canes as meaning 4,000 hatks of cane (as j 
above described) though I was not then aware of this method of counting. Taking 
20,000, however, and their estimate of the number of good canes required fora maund 
ol gur as 500 canes, then the outturn would still be 40 maunds local per bighd and 
15,000 canes would reduce it to 30 maunds. 

“ Regarding the weight of canes my information is at present very little. Such 
as I have is to the effect that there are 10} tons of canes per acre, but I give this 
under reserve. I he reason is that I was always told by the people that they never 
weighed canes and knew nothing of the weights, and since this report has been called j 
lor 1 have had no opportunity of weighing for myself. 

It is not enough, however, that the canes should yield a full weight of gur, the ; 
colour of the gur is quite as important, and it is surprising that the cultivators do not ' 
take more pains to keep the juice and iboiling gur clean. A few- puffs of wind will 
c^er the boiling vessel with dust, and this going on all day nvust have a considerable I 
effect. Rut they say that does! not depreciate the gur for local consumption. It is i 
the colour of the gur itself. This eofoar varies from a pale yellow to red and lastly to a 
blackish hue. 1 he whitish yellow sells for about R5 Oodeypuri per local maund, and 
the darkest colours as low as Rr. This condition of the gur is stated to be quite in¬ 
dependent of any efforts of the cultivator. The same field may give very fine gur at 
one time and very black at another. Rad cultivation, thev admit, will 
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Ist quality. 
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R 

R 

1935 


r 

♦ 4 

3. 

I 93 <S 

• 

, 

4 

3 

>937 
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f .-“''j , llL L , ^ U1UU1 reason, x.t me cnaract* 1 

ot the hot weather and rains. It is here there is the greatest and probably the likeli¬ 
est room for improvement. Since I have been in Meywar the price of the best a dr 
has varied between Oodeypuri R3A and R5 per local maund, the average appearing to 
be R4. But gur is classed and sold under 3 heads, and in the following table arc the 
, q n‘? nccS |i ln rupees (=12* annas), per local maund an imperial 

maund) for yellow, red and black gur, or 1st, 2nd, and 3rd quality : — 

► 3rd quality. 

JR 
2 
2 
I* 

3 * 

If the price of nearly all the gur produced could be raised by more careful 
management by one or two rupees per maund so as to raise it all to first class gur , the 
gain would be very great. 9 

Sugar-cane cultivation, though in favoured localities of considerable amount, 

cLltivltore ln • , i wa £ and is generally confined to the well-to-do 
h R, ? I Spe - C .‘. al d f air,, e " ith ‘he money-lender on account of 

tSi,; 11,1 whcat and opium, etc., goes to the A -.amis' 

the mihaiaa lnt is efienf hi'= M cu, rcnt arcount between them. The relations between 
t Extent to which suear ^n ^°yw.u are very complex, but har e nothing to do with 
here sugar-cane cultivated and therefore need not be introduced 

wftSSTSS! 1 * “» «.»», ..u 

«^rsss sswskms taast *r—» 

w«th opium, sugar ought to yield a p. . fit of R40 to Romm? / > ' T ° n ? m P et ? 

occupied for ij years. In tiie one case ther* would 1 P i SC,,tS and 

running, in the other, makki and sugar with opium covering the saX two y^are ^ 
There are no data i or estimating the canital pmnU.,i , ‘ * 

under cane is very problematical. p y seeing that the arcu 
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“ Gur is imported into Meywar as well as all the refined sugar used. The former 
comes from the North-Western Provinces and the latter both from there and Bombay. 

“ The effect of foreign competition is to keep up prices.” 

The official literature of Indian sugar-cane cultivation is so extensive 
that to reprint all the reports and correspondence, even regarding Central 
India and Raj put ana would necessitate the allotment of a special volume of 
this work to sugar. The reader who may desire further information should 
consult Major W v J. W. Muir's report on the States of liarowtee and 
Tonk ; the Commissioner of Ajmir-Merwara’s communication ; Goionel w * 
F. Prideaux’s various memoranda on the Eastern States of Raiputana ; 
Mr. A. H. Martindale’s account of the sugar-cane of Kotah ; Major H. 
B. Abbott’s statement of the cane of Jhallawar, and marry other 
replies which were received by the Government of India in 2 “ 
consequence of a circular letter which called for information regar 1 g 
certain features of the cane industry. * 

VII.— BOMBAY AND SIND. 

References .—Bombay Statistical Atlas ; Various Special %.**[.■ 

Ozanne, Director of Land Records and Agriculture; 

Dept, on Experimental Farms; Crop Experiments S f? 

Woodrow, \n Indian Agricultural Gazette June rSf ; Agrte-ffor*- 

Soc. Ind. Trans., H.,App. 39 * 3 f, 4 > 7 i HI; 3 4 ,Vf tl &ls'o 
Proc., 44; VII., 94, Proc., 151 / Journ ., I., Set., 400; IP, Scl., 87 89, 
2S9-290; IX., 355-3*8 [Diseases), Proc., 271; New Series, VII., p roc.; 
S3; Gazetteers 4 ! > &>> * os i 111 " 54 ,^ 33 ; VI., 3 9 ; V 1 //’ *#t ; 

X., 146, 148; XI., P 5 , 42S; XII., 167-169, 226-227, $ 5 *L?£ JI 'zJ£dl\ 
2Q0-201, 391-395 ; pt.IJ672,675,680, 6 V2, 694,697 / XIV., 299-300; 
XV., pt. II., 19-20; XVI., 1CT-102; XVIII., it. I., 5' 6-5 f 7 ; P plI :> 
51-5*, 167, 1*8, 171 ; pi. III., 302, 303, 3 <yj ; XlX., id)-l 63 , 219; XXI. % 
251-252; XXII., 278-280; XXIV., 175-18°; XXV., 185,277- 

Area, Outturn and Consumption.-In the small volume of Statistics 
of Suont■ issued by the Government of Bengal in 1848 a brief notice 
occurs regarding sugar in Bombay. A table is furnished which shows 
the cultivation to have been 25,782 acres (= 77*346 bighas of 14,400 
square feet). The production was estimated at 6,31,192 rnaunds 

the maund being 82lb (or 6,52,31 G the maunds being 8olb). I his 

showed an average production 8 rnaunds 17 seers 5J chataks ( 5 

maunds 12 seers an acre). But there were found to be 250,063 date 
palms and although these (as at the present day) appear to have been 
mostly used in the supply of a juice utilized in the preparation of 
certain beverages, a small amount of sugar seems, in 184 . to have been 
made from them and the province is accordingly credited with 216 maunds 
of palm cur which thus raised the grand total of gur (expressed in maunds 
of 8ulb) to <1,52,527 maunds. The estimated consumption of sugar, 
kimr Jt'r or raw canes, the whole reduced to their equivalent of gur m 
maunds of 8ofb,” came to 7,61 ,779 maunds. The consumption to head of 
population was therefore 81 b, but to meet that consumption the Presi- 
Senev imported (mostly by sea) 1,09,252 maunds. Owing^ to the pro¬ 
duction not being equal to the demand, the report explained that the law 
which then permitted Bengal toexport sugar did not apply to Bombay. 

The small book from which the above information has been derived 
trives a table to show the comparative sugar productiveness of Bengal, 
Madras, and Bombay, but in republising that table the liberty may be taken 
to add that of the North-West Provinces (given in another part of the 
report) as also the corresponding figures for the year 1888 

s. 31 8 
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It will thus be seen that in 1848 the yield in Bombay was viewed as 
very considerably less than in Bengal, whereas by the modern returns 
Bombay is shown to produce more than twice as much per acre as Bengal 
In tee reports which have been published within the past few years one 
or two points seem anomalous and probably incorrect, upsetting as'they 
do all previous notions, or they mark radical improvements in cultivation 
or what 1 s more likely in tabulating results. The point already cited is 
specially significant. Sugar-cane cultivation in Western India must 
have either vastly improved or the careful crop experiments, conducted 
recently in that Presidency and with the view to obtain a definite know, 
ledge of the yield from various crops, have demonstrated that all pre¬ 
viously entertained notions of the outturn fell far short of the mark. So 
again, the outturn of Madras (the other province which by modern investi- 
gations has had an exceptionally high yield assigned to its acreage) 
exhibits the equally anomalous feature of consuming, of all the British 
provinces of India, the least amount per head of population. It will also 
be seen from the statements quoted above that the consumption of su^ar 
(gwr) in Bombay was in 1848 found to be 8flj per head, whereas by the 
table given at page 116, it is now believed to be 19*5 seers (zr^ntt)) 
We are not told the districts and the shares taken by each which in 1848 
made up the cultivation of 25,782 acres, but the total area devoted to 
sugar in the British portions of Bombay and Sind, on the average of the 
five years previous to 1888, came to only 82,000 acres. The Native 
States of these provinces possessed 43,000 acres. Assuming, therefore, 
that the area treated of was the same in 1848 as in 1883, namely, the 
British territory, the above figures show an increase during the 40 years 
of 56.218 acres, and by a uniform expansion this would give an average 
annuai increase of 1,405 acres. It may be contended, however, tha-. with 
the higher acreage yield now accented and the greatly increased imports, 
an amount is estimated [or sufficient to provide a consumption of 3glb 
per head of population. But it seems probable that future investigations 
t g W° WCr I b t ot . h . tbe acreage outturn and the consumption per 

hfahlv nroh^hf/'it lf th, !i b ° not foi ! nd necessary, then it would appear 
) g y pi jbable the production and consumption in other provinces will 
have to be mmerially increased. It is hardly likely tha so grea a diffi 
ence could a ctu ally exist betwee n 

sears .5 chatoks^y" .^^aunds ‘° 5 

Eft eta 

of ambiguity, the original figu res are left in the abovetable* 1 * ^ t0 5aVC ^ po?: ' b,I,t y i 
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14 


Yield of 

Bengal per 
bighd of 
14,400 sq. ft. 

Madras per 
bighd of 
14,400 sq.ft. 

Bombay per 
bighd of 
14,400 sq. ft. 

North-West 
Provinces per 
bighd of 
14,400 sq. ft. 

Gtir .... 

M. S. C. 

10 1 5 t 

M. S. C. 

12 37 2 

M. S. C. 

8 17 5 i 

M. S. C. 

5 37 >£* 

Expressed per acre 

30 4 

33 31 6 

25 12 O} 

16 32 

Yield worked out for 
the average of 5 
years ending 1888. 

287 

54 ‘* 

6o'o 

22*9 
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Provinces, for example, and Bombay as has been demonstrated (see p. 116; 
by a yield of 22*9 maunds in the one and 60 0 maunds in the other per 
acre. There must, it would appear to the writer, be some other expla¬ 
nation than superiority in systems of cultivation and better appliances for 
expressing the juice. So far as presently known the average Bombay 
cultivators only slightly in advance of the raynt of the North-West 
Provinces. That the province which alone of all Indian provinces, during 
at least the past 200 years, has failed to meet its own wants and which at 
the present day should be consuming the greatest amount of foreign 
sugar, should nevertheless be the best sugar-producing province of India 
(viewed front the acreage yield), is a point which most persons are likely to 
believe requires to be supported by more than a tabular statement of yield 
worked out on admittedly imperfect data. 

The subject of the area under sugar-cane and the yield per acre in 
Bombay has recently (1889) been dealt with by the Officiating Director of 
Land Records and Agriculture in connection with a proposal to encourage 
European sugar plantations in India. A few passages Rom the Director s 
reply may be here given, as they confirm the exceptionally high produc¬ 
tion and consumption discussed above. 

“ The subjoined table shows the area and estimated outturn of sugar-cane in the 
Bombay Presidency : — 




Percentage 
on total 
cultivated 
area. 

Outturn 

ok Gul. 

Province. 

Area. 

Total. 

Per head. 

Presidency Proper 

Sind ..#••• 

Acres. 

80,000 

2,000 

0*32 

0*12 

Cwt. 

3,440,000 

86,000 

Ib 

27*4 

40 

Total 

82,000 

031 

3,526,000 

22*7 

Native States .... 

43,ooo 


1,849,000 

24*0 

Grand Total . 

125,000 


5,375,ooo 

23*5 


“The area under sugar-cane is steadily increasing owing to the extension cif canals, 
and it wouldTncrease at a more rapid r.Ue'but for the want of cheap manure. 

“ The chief sugar-cane growing districts in the Presidency Proper are shown 
below 


Distbicts. 


Satara . 

Ratnagiri 

Nasik 

Belgaum 

Poona 

Surat 


Area under 
sugar-cane, 
1S87-S8. 

Acres. 
15,402 
1 2,Oij5 

10,541 

9,940 

8,800 

7,oS9 


Percentage 
on net cropped 
area. 


o’S7 
1 *22 
o’54 
o 57 
o ’43 
1*54 


« Compared with the Other chief P. ovinres. suga. me is grow-, to a very small 
extent in the Uornbuy PiCiidenty as will appear from the following tab e . 
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Province. 

Total culti¬ 
vated area. 

Area under 
sugar-cane. 

Percentage 
| of sugar¬ 
cane on total 
cultivated 
area. 


Acres in 

thousands. 


North-Western Provinces 

29,700 

870 

2*90 

Oudh ..... 

1 1,200 

190 

1*70 

Panjab ..... 

20,300 

354 

1*70 

Bengal . 

54 > 5 °° 

287 

o ’53 

Bombay. 

27,100 

83 

032 

Madras • . • • 

24,600 

44 

• 0-18 


N otf ._Madras has about 30,000 acres under cocoa and other palms from the 

juice of which rauen jaggery is made. , _ t 

“ The outturn of jaggery {pul) is estimated at an average of 60 maunds or 43 cwts. 
per acre. At this rate the total outturn in the Presidency (exclusive ol Sind but m- 
clusive of the Native States) amounts to 5,289,000 cwts., or 25\5ti> per head. In Sind 
the outturn amounts to 86,000 cwts. . 

“In 1887-88 the net imports, by all routes, of drained and undrained sugar, 
amounted to 1,122,158 cwts. according to the returns available for the Presidency 
Proper. The details are given below : — 


Kind. 

Imports. 

Exports. 

Net Impoits. 

Drained Sugar 

Undrained Sugar 

Total 

Cwts. 

1,289,486 

359,624 

Cwts. 

465,742 

61,210 

Cwts. 

823,744 

298,414 

1,640,110 

526,952 

*1,122,158 


“ 1 he total consumption of drained and undrained sugar in the Presidency Proper 
+ 5 587 000 cwts j tuI (including the Native States) is estimated at 6,4 1 1,000 cwts.f 

* ^^ooo sugar (local outturn 5,289*000 cwts. net impjofts 1.122,000 cwts.) 

1 27lb of gul!* ^ or 3 1 . 8** P er head of population. This estimate is liable to 

+ 4lb of sugar considerable reduction. Sugar-cane is largely used in its 

raw state. It is eaten as fruit and pressed tor juice which is 
freely used as a cold drink, particularly by the Marathas. Sugar-cane is largely con¬ 
sumed in towns and cities. For instance, Bombay, in addition to its supplies of raw 
sugarcane received from Bassein, Ratnagiri and other places, takes almost the whole 
produce of the 400 acres under sugar-cane in the Mahin taluka, where hardly any 
gul is made. 

The present area under sugar-cane is not large enough even to meet the local 
demand for gul. Besides as a substitute for sugar on account of its cheaper price, 
gi<l has a distinct demand, which is so great that, in addition to the local production, 
nearly 3 i ilchs cwts. are imported chiefly from Northern India and Madras. Gul is 
considered to have a relish of its own and is on that account used in certain dishes, 
It is also believed ' 
sweetenini 
believed I 

su ^;! r ^? u9c annn il charcoal is used in the ... ;; sugar 

to the indh5.°nina f ^7° SU S a -' P art i cuIarl >' Mauritius, has dealt a death bk w 

SuKar ° f an infcrior :,nd 


• i . t V- j a ,e ° r ds own and is on that account used in certain dishes, 
n, also believed to be sWeetcr than sugar and hence it is cheaper to use pul in 
* j’ i t,u J aratis > whose partiality to sugar and ghee is proverbial, 
Fared that % d,sh sweetened with puL requires less ghee than that required by a 
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about one-fifth from Hon R -Kono- Undr’in"I im- 8-1 ' " aS r 2? lve ' ! M»»rrt.us 
Western Provinces n.nd'Oudh," Madras" -.’nd c St v ™P pl ! e .'l l,v1 1 , V ' 

sent nearly half the quantity. * d Bul S al > the first-named Piovinee hav 
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“ Several attempts made between 1830 and 1861 at Bassein in the 1 hana district 
to manufacture sugar on modern and improved methods with pecuniary help from 
Government failed for some reason or other.” The reader should consult the 
remarks at page 93 and again at page 308 for particulars of experiments at establish¬ 
ing: sugar-cane plantations in Bombay. . , ,. , 

“The Poona factory was established in 1883. According to'the information fur¬ 
nished by Mr. Adarji, the machinery was supplied by Messrs. Manlone, 
Alliot Fryer & Co., of Glasgow. The plant contains all the refining ap- 
paratus such as vacuum pan, centrifugal machines, crushing machines, w.th engines, 
bag filters, char filters, a reburning apparatus, coolers, steam-boilers, etc. I he ma¬ 
chinery including buildings cost nearly two lakhs of rupees. Sugar-cane is obtainable 
in the district for six months during the year. The factory is capable of aady manu- 
fartiirin^ 0 tons of sugar, for which the produce of over an acre of sugar-cane is 
required* The Agricultural Returns show that in 18S7-88 sugar-cane was cultivated 
to the extent of 8,f<io acres in the Poona district, of which 4,400 acies were in the 

Ilaveli taluka, within a radius of 10 to 15 ™les fr ™„ dlir : n „ the othcr 
“ The factorv from its central situation can also be kept agoing during the other 
1 TC C X y 1 rcnrrnr from iairgery, which is obtainable in sufficient 
half of the year-by refinmg sugar fromf® y £ atara and *he Southern Maratha 
quantity both locally and by imports by an 

poudrette as manure in growing sugar-cane. 

(2) That the price of raw material is higher on this side than what it is in tne 

0t ^^« present the proprietor of the sugar factory could not dispose of the 

spirit that is made^from the Refuse or the hon-crystall.rable portion of the material to 

thC “TH^Seffor enquiry and consideration whether the rum and sugar manufac¬ 
tured in Mr. Adarji’s factory are of the standard auality requirediby the Commis¬ 
sariat Department, and whether assistance given to Mr. y . ? ' * 

his rum and sugar for the Bombay army will help the factory out of its difficulties. 

a 1 Tndpr the nat'*nmve of His Highness theGaekwar, a sugar factory was establish- 
cd in M* KcaXiin 1 the b£U State. It is situated in the htart ol.^ 

cane-growing tract the ^ e y“ n ^ 5 ^ r '“t e Taw'sug«-cane is obtainable for three 
tory being estimated at about 1,200 acres. 1 ne ww s „ tiari , nnnf>n HpH 

months, t.c., from the middle of October to the middle of January. The appended 
copy of a report received from Baroda through the k.n ne>so • 1 kl- of 

that the machinery, including the buildings, were set up a a^cos ^ ^ ^ ycars of 
rupees, that sugar is made direct from the' ^ble lots, afesult attributed chiefly 

its working, the enterprise has worked at a conside - which ia-rgerv i* 

to a short "working season and to ittan^vi istto tonip^e? E* 

locally sold. I lie average outturn ot jaggei y p^' „ .. . 

while the yield of sugar, as judged by 1 \' K ‘"i^f..Rories a'reldy started at Poona and 
“ It would appeal from the above that the tact y . . - t j- a j| 

Baroda have many difficulties to contend with, i HU Hi«hnes« the Gaek- 

the.uppo.t that it necessarily derives from the BefSe*™attempts 

war, has worked during the last two years at considerable loss Bufo e any attempt is 

made to establish model factories as suggested by Messrs. • m (’overnment 

it is advisable, with a view to guard against unnecessary expe > o .-ecure tie 

money, to encourage private enterprise by affording all P os 

successful working of private factorie;:. ’ r u;-.-*; nf +L* 

Mr. E. G. Ozanne published in t 83; a Note on the Cultivation ol . he 
Sugar-cane in Bombay,* hich deals with most of the more mteresbngfedures 


, Bombay ei her for eating raw as a sweetmeat or for manufacture olgul; 

•localities. Inferior sorts are made mBcIgaum 
and Kolhipui . Mr Ozonne published in connection with hm> I i . • j? 
which exhibited the averages for the ten years previous to i88 0 -tSO. Lorn 
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menting on these he says: “ The feature which is brought out by the figures 
is that cane is grown almost all over the Presidency, but no ,vhere is the crop 
very extensive. It is most important in Balsir, JalAlpor, and Chikhli taluk is 
of Surat; in Haveli and Junnar of Poona ; in Det’gad and Mai van of Rattia- 
giri ; in Chikodi of Belgaum ; in Hangul and Kod of Dharwar; in Bassein 
of Thana ; and, it may be added, in the Karvir and Alta tdlukis of the 
Kolhapur Stale.” 

After furnishing brief notices regarding the sugar-cane cultivation in 
Poona, Khandesh, Konkan, Dh&rwdr and Gujardt, Mr. Ozanne deals 
with certain features of the Bombay sugar interests of a general nature. 
Such, for example, as— 

Rotation . —“ Continuous cane is found only in the neighbourhood of Poona. It 
.is always possible provided the ashes anil skimmings are returned to the soil and 
provided manuring is liberal. Ratooning or growing a second crop from the stools 
of a former one is known everywhere, but is not largely practised. It does not 
pay. In Gujardt cane is grown at long intervals ranging from once in 4 to once in 
20 years. So in Khandesh. The only regular rotation 1 am aware of is that noticed 
under (he paragraph on irrigation in Nasik and Kolhapur, in Mdhim (North 
I liana) where cane is taken once in 7 years in a rotation in which the order of crop¬ 
ping is :— 1, Betel vine; 2, Ginger; 3, Cane; 4, Plantain; or once in 5 years where 
betel vine is not gro^n ; and in Bassein close by, where cane is followed by rice and 
a late crop of udid Phaseolus radiatus (for fodder), and in the third year by the 
same pulse as a substantive crop. In the Deccan and Karnatak excent in rice land 
cane, if posable, follows chillies or tobacco or groundnut. But there is no very dose 
adherence elsewhere to a particular crop to precede cane. 

f nn^Vnnt’ general rule the sets are pieces of cane from 9” 

■ 1 ton of the ranc I,™!? S* e w ^ ole k’ngth. But frequently sets are taken only from 
it is considered that snAh cl? ^ reen unn P e portion which is used as fodder. In places 
maintained 0< casionall J ? rC su P er,or » In others precisely the reverse opinion is 
is provided with a hole driUed t0 £ P ^? anfl stri PPed are planted. The plough 

r-aKe is inserted. A S k r ? U /- the body running backwards. Into this the 
Th* depth at which it k P «u 25 ^i! S j* r,VC i n cane is deposited deep in the furrow, 
never seen itbut write F the . merit of.this mode of planting. 1 have 

tak to plant the sets in nai nptions £»ven. It is not uncommon in the Kama- 

notice further on tll ictl. at W e r■ mtlrvals than when planted singly. I shall 

when there is no irrigation available *01-'"f Tth^'fV" S ° tS • w ' 1,ch is cither ic-orted to 
his sets are ready. or when the farmer is not ready to plant when 

-<< TL __i_* . 
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Irrigation. “ The extension of canals has naturally caused 
ease m the cultivation of cane. The most notable increase is Hr 

agaT^u 1 ie°u S e o 0 f n ^ ^ ,° pen,n ^ th f. Khadakvnsla Canal. ' me p.c,unices 

ihat it « r l T t er ha . ve I ipully disappeared. The chid all Ration was 
that U v%as too cold, which it no doubt was when used too freely. 

tankC r pn ." clpa ' $ **$•«*» besides canals are wells, dhekudis, pits and 

th - Karn U.'i 15 rj | “ w ." largely under tanks in the Dbnrwar and Belgium districts of 

r t e-rms s t k * nd ‘'hmadabad of Gujarat. P. ts or channels drawn from 
•Ai tarns aie most rommon v nco, fu., .... .. __ , • .1 , , . • 


faWv’Vo!*? lh £F or four years respectively in the whole block. 1 he rotation is J 
1 1 '| ' anfc * ^ ,cc Precedes and wheat follows cane. or. where there are four 

h ncT ,P r" r gr "" °l h esanu,m intervene between the wheat and the rice. The 
«« th ".T. Can ° IT ° ng to^any cult.,odors or to one alone. Even in the latte, ; 
a cnirJn'J *,£*’• TV >■ T ch aU the cultivation, arranging that 1 

K e T ST Tf bnd *“ h canc should give that cnv„« a share of their , 

'andtoroihei ciops, so that eacu may appoition his cultivatin' 

plan effects much economy — ' -• * 

.imilar practice 
erected on the 
ihch.e latter aie 
lixed for cane-p 

-.tages from deop Lumo wi rn.rca.ms or rivers till it run i a . 

stage tioughe arc constructed and liiTj placed on thcTtiou * rr;lv!tahon - At car ^ 
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ever, the reports received seem to indicate that the greater area of cane is watered 
from wells assisted .n places by pats. By this means only can pits which do not 
a . r ° a perennial supply be useful for cane, and economy in imgation is effected by 
using the pat as long as its How lasts. 

It may be noticed that tha lifts used throughout the Presidency, except in parts 
Mar :*=Mot. t *J e Konkan and in £>ind, are varieties of the leather bag. 

Guj :=*Kos. ,, e coas * districts where the depth of water in wells is very 

...... , small, and where the mot could not work, the Persian 

bucket wheel is used. Its use is general in Sind, even on river banks and on wells 
Mar Rabat. where the water is plentiful. In the Karnitak a hand lever 

Sindh i \=*Ndr. UI ? < r bucket-lift, consisting of an upright pole to the top of 

, . which is affixed a bamboo evenly balanced, is used in places 

where the water is close to the surface. To one end is attached a bucket, and to the 
Kan :«« Yala or Dotlt. °^ er , a stone or a lump of mud. There are no data for 
, . * showing the area of cane under each variety of irrigation ; 

Dut it may be stated generally that in the Deccan the largest area is under wells and 
ln the Gujarat districts under wells and dhekudi v, and in the Karnatak under 
tanKs and wells. »n the Konkan, well, only are available when the canc is watered. 
Notice has already been made of the nipdni or unwatered canc. Cane is grown 
without water unci , different circumstances. In districts of very heavy rainfall, 
especially in bottom lands where the land retains its moisture after the cessation of 
rainy season, the nipdni cultivation is commonest. In this instance it is almost 
always taken in rice land after rice, but l have seen nipdni cam* in land not low-lying 
and which would not grow rice. Where tanks exist the nipdni cane sometimes is 
planted after a single watering. Where no irrigation, even to moisten the soil into 
which the sets are deposited, is available, it is a common practice to place sets in 


Con/, with p. 
129. 


- - ““X;. ufguyu* igcuaeny, z.e., iana gei 

the surface moisture is suflicient to bring the crop to maturity. 

‘ It maylbe gathered from what has been stated above that the straw cane is the 
lT; a " y r h .°, Sen r f S r "^“"Cultivation, and, on the other hand, that the 
{ Af demands the fullest supply of water throughout its period of growth. 

_„ " Tba dunjr of cattle mixed with house sweepings and all refuse by- 

Thn ? 1ie ^ l nanare b jr cane > as indeed for all other manured crops. 

hea G pls kep? rea ^ u - ar “-° n ? the d . eg £ ee . 0 ( c are and success with which the muck 



, «** vijiio^it-uuua, it I3d niwiiui VI 1 

tnese exceptions apathy 01 ignorance is everywhere to be observed. 

Poudrette or deodorized ordure is manufactured in the vicinity of some large 
< ities, e.g.j Poona, Sholapur, and Ahmadnagar. The large extension of cane unde: 
the canals near Poona and Sholipur gave an incentive to tne increase of the supply 
of manuie. The manuiacture of poudrette at Poona has been very successful. It 
met with much opposition, which was overcome by R&v Saheb Narso R. 
God bole, the Secretary to the Municipality , whose foresight and energy met even¬ 
tually with the fullest measure of success. Poudrette has, if anything, become too 
popular near Poona, and the cane cultivators would do well louse it rather as a 
supplementary fertilizer than as the sole manure. Where available, tank mud, 
especially in Gujnr&t, is used with profit. 

* f In the rich garden tracts near Bosscin and Mahim in North Tliana castor oilcake 
imported from Gujarat is the only ma.Hire. The climate is too moist to allow cattle 
dung to be well kept and it is all demanded for rice cultivation as rah , i.p. is burnt 
on Inc dx nee and ftdgli (a cereal) kill cis and give a readily assimil¬ 

able food to the young seedling. Where sheep thrive they are folded on the land 
intended for cane, full use being thus made of the liquid as well as the solid excre¬ 
ment. Sheep do not thrive in districts of heavy rainfall. 

“ T he ashe of the crushed cane and other matei ial used as fuel to boil down the 
cane juice are returned to the soil with more or less care. But in this point, as well 
as in the matter of returning to the soil the skimmings of the jui e, more attention 
would be very profitable. 

** The use oj green manures well known and largely practised. The practice 
j increasing. 1 he best crops for green manure are tdg (Bombay hemp, Crotalaria 
juncea, and gu-j<\r (Field vetch. Cyamopsis psoralioides). These leguminous 
plants are rich in ndre gon and readily decay. They are sown in the early rains am 1 
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by September are well grown. As they are flowering they are rut down and after a 
short interval are ploughed into the soil. The decomposition is sufficiently rapid to 
make the manurial ingredients available for the cane crop planted m the hot weather 
following. 

“Hones are not used, and this is one of the most melancholy features of Indian 
agriculture. It is especially to be regretted with regard to cane cultivation which more 
than any other crop requires a supply of phosphatic manure. The use or bones as 
manure will have to encounter the strongest opposition, but no opposition or prejudice 
could be greater than that manifested against the use of poudrette. Professor 
Cooke has patented a manure made chiefly of bones, but he has not yet followed up 
the experimental success which he secured. Crushed bones, i.c., crushed by hand 
labour, would amply repay the cost. It is not necessary to dissolve bones with 
sulphuric acid or in other ways. 

“Salt is by some supposed to be a manure for cane. It is rather used to prevent 
attacks of white ants or to drive them away. Salt and asafactida (king) are used 
throughout the Deccan and Karnatak, but, as far as I am aware, not in Gujarat. A 
small quantity is tied in a cloth and placed at the head of an irrigation channel and 
is gradually distributed by the running water. 

Catch Coops. —" While the cane is young various catch crops are grown. 
They are not favourable to a maximum outturn of juice, but are principally the resort 
of poorer farmers, giving a auick return and thus easing the initial expenditure which 
cane cultivation demands. They are in cases of some value to the cane, providing 
shelter for the tende. shoots till they have taken strong hold. In Gujirat pumpkins, 
cucumber, onions and other vegetables are thus grown. To these may be added 
guvuTy vdly and bhendi. Guvdr also serves as a sheltering crop, and for this purpose 
maize and bajri are grown between the rows. All are reaped early, the shelter crops 
providing an early and valuable supply of green fodder. The castor-oil bean and a 
shrub called shevti in Marathi are also planted around the borders of cane to protect 
it from cattle. The leaves of the shevri are eaten readily by goats, and the stem is 
used as a rafter. Catch crops are less common in the Deccan and Southern Maratha 
Country. They are chiefly vegetables and pot herbs, hut in Satara maiz> is grown 
as in Gujarat for early fodder. Castor-oil bean and shevri are also commonly grown. 
But it is more usual to plant around the borders of the valuable kinds of caue one or 
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two rows of the straw-cane, which is hard and which serves a similar purpose. 

Fuel for Bothin'the Juice .—“Except in the neighbourhood of Poona, 
in North Ndsik, and in parts of Bclgaum it is reported that the crushed cant 
mu i t be supplemented by other material as fuel. In Khandesh the crushed cane i-, 
not used. I he potters who provide the earthenware pots claim the cane as their 
perquisite. They extract from it by lixiviation a small amount of juice from which 
they make inferior^ called* Potters' gal,* and use the residue for their manufac- 
tuie oi pots and bricks. In Bassein also crushed cane, being fully utilized as a rdb 
material for rice nurseries, is not available for cane fuel. The quantity of fuel 
required depends principally on the shape of the boiling pan. The greatest economy 
is effected where it is shallow and wide as in Poona, and the greatest expenditure when 
lr *£. ee P an ^ .narrow as in Bassein. The quality of the fuel is governed by the 
facility obtaining the supply free, at a rate below the market price, or at full 

market rates. In the Panel) Mahals and in Bassein wood is used, because it is 
obtainable from the forests. The cost, till forest conservancy became an impuative 
necessity, was simply the cost of felling and carting. Where the Forest Department 
has become the guardian of the tree-growing areas a fee is charged. In places 
where free or cheap supplies of fuel are not available, the fuel used for boiling the 
Juice consists of the stalks of cotton, tur , safflower, etc., shrubs, thorny bushes and 
even branches of bdbhul % tamarind, and mango grown on private lands or in waste- 
places. In the localities where the crushed canc is the only fuel, a litttle e xtraneous 
material must nevertheless be provided to boil the first two or three panfuls till the 
crushed cane has dried sufficiently for use. It may be-stated with confidence that 
where economy is forced by thn dearness of fuel and where in consequence the most 
economical pattern of boiling pan is used, no othei fuel than the c rushed cane is 
absolutely necessary, except as just stated, for the fird boilings, and it may be stated 
with equal confidence that the assertions that ihe crushed cane as fuel will not permit 
good lasting gul to be made me without foundation. When, however, it is used as i 
. * A material, or in other profitable ways, it would be bad policy to attempt to insist un 
the burning ot the refuse cane.*' 

The reader will be able to discover in the selection, which in.iy now 
be given, of district accounts of sugar-cane cultivation, such additional 
information as he requires. I - or convenience these have been arranged 


Fuel for 
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in alphabetical order. The selection has been made more with regard 
to diversities in the systems pursued than as denoting the chief sugar- 
producing districts of Bombay. The value of the districts in sugar pro¬ 
duction. it is believed, has abundantly been exemplified by what has al¬ 
ready been said : — 

AHMADNAGARSugar-cane, us, which had in 1881-82 a tillage area of 
2,801 a'-res, is one of the most important of watered crops. If the crop is good, in 
spite of the outlay on manure and water, the profit is very large. In growing sugar¬ 
cane the ground is several times ploughed in different directions and harrowed. Forty 
to seventy cart loads of manure to the acre are spread over the field. The furrows 
are eighteen inches apart lengthways and four and a half to seven and a half feet 
apart crossways. The cane is propagated by means of layers which are cut in lengths 
(>[ about a loot O ' a foot and a half. 1 he*planter takes a number of these pieces of 
cane in his hand, and, after a stream of water has been turned into the furrow, he 
walks along it dropping the pieces of cane one after the other lengthwise into the 
trench and treading them into the soft yielding earth. This canc requires watering 
every fourth, fifth or sixth day; shallow soils requiring water oftener than deep. 
During the hot season while the shoots are tender, to shade the young canes, in the 
spaces between the rows it is common to set some creeping plants, generally the 
y/nevdi, which is cut as soon as the young canes have gained a cer tain height. As 
soon as the canes j.i v planted the garden is surrounded with a thorn fence to keep 
out cattle. Growing sugar-cane wants constant watching, the jackal being its chief 
enemy from its fondness for biting the young stalks and sucking the juice. After 
about twelve months, the cane ripens and is cut down and carried in bundles to the 
sugar-mill. In the A kola ddngs or hill lands a purple sugar-cane is grown without 
watering. As soon as the nee is off the ground in good level red Soils in valley 
bottom,:, the ground is ploughed and manured, and in January the canc joints are 

J 1°°"^ ’ t?‘ nCXt J anuar y. the cr0 P is fit for cutting without being 

watered in the hot season, 1 his cane is sard to take little out of the soil, and is 
followed by nre in the following rains’ 1 {Bomb. Gaa., XVII., 2/j, 274). 

, Only two varieties of su^ar-cane arc known in the district, the white 
and the purple-coloured. The land requires to be repeatedly and deeply ploughed 
and manured before planting takes place. As the cultivation of the cane requires 
considerable moisture, it is not planted until after the latter part of October 6r the 
beginning or November, when the land is completely saturated with rain-water. It 
:s plantf either whole through the ndgnr or by the hand in pieces which are placed 
m a horizontal position and in rows at a distance from one another of from a half 
to three quarters of a loot. It takes full twelve months to grow. During this time 
it requires to ire frequently and copiously watered, k is gene ally cut down after 
the rains, that is, in November or December. Each joint sends forth a full-grown 
< ane, It grows to a height of from eight to ten feet. There arc two varieties of the 
v. hite sort of sugar-cane, vauiigari or mn!i>dri^ and r f • the latter b thinner 
than the fi rmer. Hie Gandevi sub-division yields the largest crop of-ugar cane, 
an area of 846 bighds bein, j it. Aftei 1$ harvested, the land is 

allowed to lie fallow lor about < < nv nths, at the end of which period it is cultivated 
with tuver and juvdr. These take six months before they are ready for the harvest. 
1 he land is then again allowed to lie fallow for a period of six months, when it is 
either planted with the same crop or with ginger. The ginger is dug out by October 
or November. The land is thm again placed under sugar cane. It will thus be 
seen that the cane is planted every fourth year. As the cane ripens, it is dug out 
and removed to the kolu or crushing machine that the juice may be extracted for 
conversion into molasses.” (Bomb. Gae., VII ., So). 

Dharwar. — “Sugar-cane knbbu (K.) or us (M.), which had 3,742 acres or 0 28 
per cent, of the tillage area, is chiefly grown in the oamp West or viallddu and occa¬ 
sionally in gardens rn the dn East. Except that when grown in Helds, it is planted 
in a field from which rice has been reaped, the garden and field tillage of sugar-cane 
are much the same. ) he chief point is that the land must be damp enough. In De¬ 
cember before the cane is planted the ground is prepared by bi caking and levelling the 
rir* field ridge . After a week the small plough or ranti, with two or more pairs of 
bullocks, is di awn three or four times across the ground. The clods arc broken by the 
korudu 01 leveller, and in January the heavy hoe or kunti and the light hoe or bui¬ 
lt ~t*l kunti arc used to powder and level the surface. Manure is laid in heaps, and 
towards the end of January, the large plough curs the miiTicc info furrows about 
eighteen mrhes apart In February, and in some places in March, the cane cuttings 
ire laid in the furrowand covered with manure. Sugar-cane wants more manure than 
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any other crop ; in fact, cane can hardly have too much manure. Six to nine cart- o 
are generally given to the acre. After the cuttings are covered with manure toe 
small plough or ranti is run along the side of the furrows and fills them with earth. 
The field is then once well watered and wants nothing more till the rains. Eight or 
ten days after the planting, when the surface is dry* the korudu is used to level it and J 
break the clods. The small plough is again used to heap the earth on the cane and is 
again followed by the korudu. After a few days the surface is loosened by the smaller 
hoe or ballesul kuntx to help out the young sprouts and destroy the weeds. . 

“ Nothing further is done till the first snowers fall, when the crop is a few inches 
above the surface and the field is weeded by the grubber or y»di kunti. Now, “ n0 J 
earlier, it is hedged, and weeded as often as wanted, at first with the yndi kunti and 
later with the kurgi or drill machine. The earth is heaped about the roots and the 
crop is ready for cutting in light porous soils in 11 months and in stiff soils in 13 or 14 
months. Sugar-cane takes more out of the ground than any other crop. In fields 
’sugar-cane is followed by rice and in gardens by pot-herbs. unless the ground is 
richly manured, vegetables do not yield much during the first season after sugar-cane. 

It is not till the second or third year that sugar-cane can be again grown with ad¬ 
vantage. In a fair season, on a rough estimate, an acre of sugar-cane will bring a 
net return of £1 12 s. (R16) ” {Bomb. Gas., XXII., 278-260). 

KANARA. — “ In growing sugar-cane the ground is well dug, laid open to the sun 
for several days, and covered two or three feet deep with leaves and brushwood which, 
when dry, are set on fire. To the wood ashes old cowdung mixed with grass is added, 
and the ground is again turned and laid open to the sun for two or three days. Fresh 
cowdung ashes anti loaves are again applied, and the ground is finally turned and 
divided lengthwise into beds two or three feet apart. Each bed ha<- a trench a toot 
and a half wide and about half a foot deep for the water to run throughout the entire 
length. The trenches are joined at the ends, so that the water let into one of the 
trenches gradually finds its way into the rest and waters the whole garden. Except 
in some parts where it is as early as January or February, the season for plant¬ 
ing sugar-cane is April or May. As soon as the beds are ready, the cutting’s which 
for some days, or even for weeks, have been kept in a cool shady place dipped in 
cowdung water, are laid in the beds about five inches apart and watered. After it 
is planted the field is watered ever y morning hy means of a palm-stem channel. In 
about fifteen days the cane begins to sprout and the watering is daily repeated. 
When the plants are about a foot high, cowdung manure is added and the ground 
is cleared of weeds and rank vegetation. This process is continued every month and 
the beds are raised as the plants grow. When the canes are thiee feet high each 
is tied up with its own leaves. This process which prevents the canes fio:n breaking, 
is repeated till they reach their full height. Sugar-cane is ready for cutting eleven or 
twelve months after planting. 

“ Almost all husbandmen grow so me little sugar-cane and make molas-es. When 
the cane is cut, the roots, leaves, and dirt are carefully removed, and the juice is 
squeezed in a sugar-cane mill. The mill consists of thiee cylimh s moved by a perpe¬ 
tual screw. The force is applied to the centre cylinder by two capstan bars which are 
worked by hand and require six to ten men at **ach end. The juice is boiled in iron, 
brass, copper, or earthen vessels. I.imeis added during the process to harden and 
thicken the liquid. The thickened tfquid is either stored in pots or cast into cubical 
masses by means of wooden moulds. I he total cost of raising an acre 01 sugar•• ane 
and of making the juice into molasses is estimated at about X 22 (k_ o • ic ou a | 
of forty man-, (34ft/ of molasses is estimated to be worth about an< 1 ® | 
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(K35) for preparing ground; 10.:. (R5) for plantingj £4-10*. (R-4S) forwa.ering; 

1 os. (K5) for manure; 10s. (K5) for weeding; i6> (R8) for fencing and hedging; 
£i(Kio) for cutting; ,£3-45. (K3 2 ) lor preying; ioj. (to) lor boiling; ^3 (R3°) 1 
for fuel; and £2 (k 20) for contingencies, giving a total of £22 (Rj20) ( Lorno. 1 

Gao.. XV., ii., iq, 20). 

KAthiXwXr. — *-cane, sherd:, is an important crop all over KuthiAwat 
excepi in parts of lhAMvad. it grows in black soil and is planted in Feb uary and 
March and cut at the end of a year. The soil is ploughed ten times, broken up once, 
levelled twice, manured once a* the rate of sixty cart-loads to the acre, weeded four 
times, and watered a hundred dices. Two kinds of sugar-cane are >*vn. a reddish j 
black and a white. The reddish black is the most generally cultivated, the white ib 
found in K&thisuvar proper and in parts of HAlAr and Porbandar. It ’ used locally 
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for miking molasses and as fruit. The green tops are used as fodder. Sugar is not 
made in Kathiawar {Bomb. Gaz. t VIII, f rgo). 

KhandeSH.— “R ich black loam is the best soil for sugar-cane, but highly 
manured light soils are also very productive. In growing sugar-cane, care is taken not 
to plant it on the same ground oftener than once in three years, and that the inter- 
vening sowings are ordinary dry crops, prdyat. The ground is first ploughed cross- 
wise and hoed to break the clods; manure, from 30 to 100 cart-loads the acre, is 
spread, and the held ploughed once or twice so as thoroughly to work in the manure, 
rhe surface is then smoothed, and any large clods are powdered with a wooden 
” ' I hcn, after a final ploughing into parallel ridges one and a half feet apart, 
and letting water into channels between the ridges, the field is ready for planting! 
dho s -ed canes are cut into short lengths, kinSis, and the planter, filling a small 
b^ket and placing it under his left arm, drops, end to end and about six inches apart, 
the nieces ot cane, alone - the r mnnA U ..hi. • n • . .1 1 ■. 


Alter these follow regular eight-day waterings. 

^ * . .. n( j 
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the seventh day the second nimbuni. ___ il-vuh 

A fortnight after planting, young shoots begin to sprout, and at the end of the fiTst 
monlh, they are far enough on tu allow the hoe, kolpa, to pass between the lines. 
1 his is done three times at interval of a month. After this it is weeded by hand. 

“ During the sixth month, or just before the uttara nakshatra , the latter half of 
September, the ground is, to help the after-giovvth, hdthbhar, that comes thickly 
during the early rains carefully loosened to a considerable depth by a small mattock, 
budal. Wlule rain is falling water is withheld. But as soon as rain ceases, a light 

hurtfu" toTm face roots. Ven 3 *° WaSh the "' ater which is cold and 

“The cane suffers from several enemies. The white-mt 1 

check by placing bags of pounded cowdung mixed with K1 ’ .^ e l p 

in tin: main water channels. Flowing over thkeban^ the wa^, W^ r ' 01, u^"!’ 
to kill the ants without hurting the cine. A/u. aaltenough 

by boring numerous boles in it, is the larva of a lartre Hv d es f r0 >' s tbe c ^u e 

axils Of the leaves. No remedy for this pest is known % Whlch - layS eg P '" t the 

Wom^ liX h?Ln r T ,Scsanill 1 ra mdicum) stems in the well until the water 
but fenriner n- i * . ( n *. ■ ^ "° or f hr ® e doses ot this water are usually enough. Nothing 
p 22^) ^ 1 watc ^ ,n ? can f *heck the robberies of pigs and jackals. (Conf. with 

nnt-ii h !l, ;r a r ‘ s r^dy for cutting about the end of the eleventh month, if not, it is left 
i.i. ; • ,c . lr * ce nth month, as the cultivntors believe that, if cut in the twelfth month, 
fhr. ,CC 1S 4 C 1 , sugary. When the canes begin to throw up flowering spikes, 
y are considered ready for crushing. As the root part is charged with particularly 
ru n Jiue > the canes are cut over several inche:; below the ground. They ore thun 
stripped of all dry and loose leaves and carted to the mill. Here the tops, bandyas, 
are cut off, and used to feed the mill cattle. The crop is not at present so profitable 
as it might be made by improved machinery. A great deal of the sweet matter is 
wa>: d by the rude mode ot extracting the juice. Besides, not acquainted with any 
method of refining sugar, the cultivators only produce is raw molasses, gul. A large 
quantity of canes are also eaten by the people in their natural state. 

“ The crop is disposed of in three ways, by sale in the village markets to be eaten 
taw; by making cuttings, bene, for planting; and by crushing in mills for molasses. 
When sold to be eaten raw a good crop leaves a profit of from £io to £ 12-ioy. (Rioo— 
Kit. 5) un acre; when sold as cuttings for planting, it fetches from £20 to £30 (R200— 
R3"") an acre; and when made into molasses, the acre yield is £5 (R50). Only the 
best and the largest cancs a*-e fit for cuttings. Smaller canes, if juicy and sweet, are 
set aside to be eaten raw, and those attacked by jackals, pigs, and white-ants are 
taken to the mill. 1 he mill, ghilt.:, made of bdbhui , Acacia arabica, and kept under 
water in some well or reservoir, is generally the property of the cultivator. It costs 
about £ 2-tos. (R25) and lasts for two or three seasons. The boiling pan, kadhai* 

$, tQ4?. (Ri to R2) a day. The mill-workers 
are about twelve in number, seven of them ^had 1 -. mostly of the Mhar caste, for 
removing the canes from the field and stripping then of tnei. leave*; one firy'nrly- 
to cut the clntfe into small two-feet pieces; two milfers, ghdnddr$> one to fee 1 the 
miii and one to take tin; canctt from the other :.ide; one fireman, dastkuti; and one' 
b nle;. galvn. 1 he boiler gets from 3*. to 4s. (R 1 J to R2) a day Inside., an eighty-two 
pound-, lump, A /;, ot molasses when the work is finished. The others get from 
2\d. to yl. (i| to .* annas) a day, and small quantities of molasses cane, and juice. 
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Besides these, the village carpenter, potter, leather worker, washerman, and Mh&r CULTIVATION 
have their respective allowances. When cane is being crushed beggers infest t 'o n. ( 
place night and day, and the Kunbi tries to please them expecting in this way to reap j y ’ 

a good harvest. In the evening the mill is the resort of all the pdtils and elders, anci , 
the owners distribute juice, cane, and bits of the new molasses, gul” ( Bomb . Gpz., 

XII. , 167-I69). 

KoLHAPUR. — “Sugar-cane, one of the most important crops m the State; it 
occupied in 1881-82, an unusually dry year, a tillage area of 9,900 acres. In ordinary 
years the tillage area under sugar-cane varies from 12,000 to 15,000 acres. As it 
requires a larger capital and a longer time to ripen than most other garden crops, 
it may be fairly presumed that the farmer who grows it is fairly prosperous. Si gar- 
cane is grown in three kinds of soil s black, red, and brown-red which is alluvial deposit 
on river-sides. The brown-red is considered the richest and best suited to sugar-cane. 


Suffar-cane'requires mu. h"watering and heavy manuring. Simar-cane takes much out 
of the soil. Unless he is satisfied with a poor return, the Kolhapur landholder does 


oftener than once in three years. Still when the area of garden 
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a thousand sheen are folded on one acre for five day* and bendra this about 35 to 50 
cart-loads of ordinary manure are laid on the ground. Night-soil where procurable is | 
preferred. It is considered superior and the quantity required is about half that of 
ordinary manure. In river-side alluvial deposits sheep urine and droppings are the 
only manure. When he cannot afford to manure the whole field a husbandman only 1 
covers the furrows in which the cuttings have been planted with ordinary manure. i 
“ In pail: near the Sahyadi is sugar-cane cuttings are planted in December, anil m 
the eastern subdivisions of Alta and Shirol between January and March. In the 
western parts the land is ploughed three to four times, the clod ; are broken down with 
the Kular, and furrows about eighteen inches apart are made by a heavy pi 
The cuttings are then laid and are covered with manure. A small plough runs by the 1 
sides of the furrows and covers the cuttings. The field is then wateied. After the cut¬ 
tings have sprouted the field is weeded. Before the crop is ready the field is occasion- I 
ally weeded and the plants are earthed up. The plantation is gcuerally.well hedged to ! 
protect it from jackals and wild pig. In garden lands and river-w u rt 1 plots the field 
is ploughed crosswise in December and the clods are broken and the surface levelled 
with wooden mallets. Between January and February the field is manured with sheep 
urine and droppings and then with ordinary manure. The field is then thoroughly I 
ploughed to work in the manuie. Parallel ridges, or sdrs , aboiit eighteen inches apart, I 
are made and water is let into the channels between the ridges. Th^ field is ready for j 
planting. Much care is taken in selecting cuttings. Cuttings are taken from the 
healthiest and biggest canes in the field. It is also seen that the canes have no turas, 
or flowery spikes at the top. Seed canes are cut into kdiidts, or pieces fifteen to 
eighteen inches long with three or four shoots. They are then dropped lengthwise 
into the furrows and pressed by the foot well into the ground. About ten thousand 
cuttings cover an acre. On the fourth/’ day after planting comes the first wateiing or 
rtmbavtit, and on the eight day the second watering, or chimbavni. After these cater¬ 
ings comes the regular irrigation after five to eight days according to the soil and 
sufficiency of water. A week after planting the cuttings begin to sprout; after three 
weeks when the plants have come a few inches above the ground the field is weeded 
by hand. During the first four months the field is weeded eve y month by hand. In 
four months the cane grows about four feet high and the ki'lav is run between the 
rows of planls to earth up their roots. In the fifth month the field is again weeded 
by land. After this month till the crop is ripe no weeding takes place, but the field 
is watered at regular intervals. In the western parts where rainfall is heavier, sugar¬ 
cane does not want watering after the fifth of June; and in the eastern plains where 
rain in less heavy and falls at long intervals, u requires occasional watering even in the 
monsoon months. In the western part . ie is watered either by pdts or by 

butlHs, that is, wells built on the bank of a river or stream. In drawing water from 


di: 


•tdbt't husbandmen club together. The water is raised from hebui... . 
•date receptacle and thence to anothei amt so on to the level from whir 
tiibuted by gravitation, i o draw up water from one place to ar..>111• 
leather-bags, are used* There are generally three to four lifts, but somethin 
C onsidcring the expense and labour thus required to raise the wate 
: number of lifts. When more than fc 


watered is taxed »n proportion to !i 


an intei - 
it can be 
or 

as many 
the land 
i lifts arc 
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used the land is assessed at the rate of full dry-crop assessment. In the eastern parts, 
like other garden crops, sugar-cane is watered by well-water raised by mots or leather- 
bags. Sometimes during the few months in the year, when the well-water supply is 
low. the field is watered by channels drawn from streams dammed at higher levels. 
While the crop is young pot-herbs are grown along the furrows. If the crop is stunted 
the ground is loosen*' . with the hoe or kudal; and to give it a fresh start two to three 
inches of the roots of the plants arc cut. Sugar-cane takes about eleven months to 
mature. When ripe it is heavy, its skin is smooth and brittle, and its juice sweet and 
sticky. If not cut in the eleventh month, it is kept till the thirteenth, as the husband¬ 
man believes that it yields much less juice when cut in the twelfth month. As it is 
believed that the root part contains particularly rich juice, sugar-cane is cut several 
inches below the ground. I he dry and loose leaves are taken off and the cancs are 
taken to the mills. Near large towns and market-places it often pays to take canes to 
markets to sell bv retail for eating. But most of the cane goes to the mill” [Bomb. 
Gaz., Vol.XXlV., /75-/7$). 

The continuation of the above passage which deals with the manufac¬ 
ture of sugar will be found in the chapter below on Sugar Manufactures. 

Poona. — ‘‘ Us, sugar-cane, in i 3 Si -32 covered 5,502 acres, 2,260 of which were 
in Havrli, 1,022 in Purandhar, 96S in Junnar, 42S in Khed, 37S in Sirur, 311 in Bhim- 
thadi, 1 13 in Indapur, and 22 in Maval. With the help of water and manure sugar¬ 
cane is grown in deep black soils all over the district except in the extreme west; in 
the east it is one of the chief garden products. It is also much grown in Junnar, 
Khed. and I laveli, wl ere, since the opening of the Mutha canals, the area under sugar¬ 
cane has considerably increased. In preparing land for sugar-cane the plough is 
diiven across it seven or eight times; village manure is thrown on at the rate of 
about six tons (twenty large carts) to the acre; and the land is once more ploughed 
and flooded. When thu surface is beginning to dry it is levelled with the beam-harrow 
and in December or March the sugar-cane is planted. The layers, which are species 
oi matured canc about six inches long, are set in deep furrows drawn by the plough. 
Sugar-cane thus planted is called ndngria us , or plough-cane, to distinguish it 
from pdvlya us, or trodden cane, which is pressed on by the foot afte- the land has 
been ploughed, broken fine, and flooded. The treading system is usually followed 
with the poorer canes or in poor soil, t rodden cane, or pdvlya us, is manured ten or 
twelve days after the layers arc put down by folding sheep on the spot. Trodden 
cane sprouts a month after planting; plough-cane being deeper set takes a month 
and a half to show but suffers less from any chance steppage of water and reaches 
greater pc fedion. Sugar-cane is either eaten raw or is made inLo raw sugar, or gnl. 

** T he raw sugar, or g ul, is extracted on the spot generally by the husbandmen 
themselves. A wooden press, or guritdl, worked by two or more pairs of bullocks is 
set up. The appliances used in making gul art : chulvan, a largo fireplace; pdvde, a 
wooden instrument like a hoe ior skimming or for drawing the juice from the boiler 
into its receptacle; shibi, a stick with a bamboo bowl or basket forstrainingthe liquid; 
kdhil or kadhai, a boiling pan for thickening; the juice; and gurhdl o\ charak, the 
sugar-cane press. The press is made entirely of wood and is worked by two pairs 
of oxen. Two upright solid cylinders, eighteen or twenty inches across called navra- 
navri % or husband and wife, whose upper parts work into each other with oblique cogs, 
ar<‘ made to revolve bv means of a horizontal beam fixed to the navra in the t entre 
and yoked to the oxen at its ends, l ho cane, stripped of .ts leaves and cut into 
ienyh. Of two or three feet, is thrice passed by the hand between the cyhnders and 
the juice is caught in a vessel below, which from time to time is emptied into the 
kdhil , - shallow circular iron boiling pan. 

“ In i 58 *-Hi, in connection with sugar-cane experiments, Mr. WOOdrOW, the 
Superintendent of the Botanical Garden at (kinesh Khind, noticed that the soil of Poona 
had verv lit tie of the silica in combination with potash of soda and lime in the 101 m 
known as soluble silicates. It was not difficult to reproduce these soluble silicates 
without which sugar-cane cannot grow; but it would be expensive in India and could 
not be done in a shot t time. . 

“To grow sugar-cane without wearing out the land it was necessary to manure with 
two tons an acre of quicklime and ten loads an acre of wood-ash, and to sow and 
plough in a green crop such as hemp 01 black mustard. 

“ After a crop of sugar-cane the land should be manured for four years as usual 
and such crops grown as the soil and the markets suit, preference as far as possible 
being fiver to pul n.tnd cereal. being avoided. In no .-ase should more than one con, 
crop he grown. At the end of the four ycais if the ground *“*" 
manner tor sugar-cane, an average crop may be expected, 
usually rich in lime, in some cases lime is picsent in excess. 
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make a kiln and burn the calcareous earth on or near the field where lime was wanted” CULTIVATION 


(Bomb. Gas., XVI 1 1.% ii ., 5 l ~S5)' 

NaSTK.— Sugar-cane, us, which had in 1S79-S0 a tillage area of 7,449 acres, is on 
of the most paying of watered crops and very great care is taken in its growth- J °ur 
kinds of sugar-cane are grown, —white khadya, striped bangdya. black kola : or 
lambda and Mauritius called baso. The last is grown only to a very limited 
extent near Nasik and Devlali. The ground is ploughed from coi ner to corner seven 
or rv'ht times. Weeds, which are seldom found in watered lands, are carefully picked 
out as the ploughing goes on. The clods are broken and levelled, and a good deal 
of manure is spread over and mixed with the eartli either by hand or by a light rake, 

‘ Furrows, six inches deep and about ij feet apart, are cut by a deep plough, 
divided into small beds, and watered. Sugar-cane cuttings, about a foot long and 
three or four inches apart, are thrown into the furrows lengthwise, and pressed by 
the foot to drive them well into the ground. Planted in this way sugar-cane is 
called pdvlya us. It is most suited to a shallowish soil. In the case of the white or 
r ; L. the cuttings are thrown into the furrows without dividing the land into 
^edsftn“ a!t« levelling the furrows.by a beam-harrow, the plantation is freely 
watered Sugar-cane grown in this way iscalled ndnsrya us. 1 he nangrve ns being 
deeper set stands a scanty supply of water better than th efavlya, and if regularly watei - 
ed comes to greater perlection tlian the other.. The cuttings are planted ,n January or 
February and more olten in March, and oegm to sprout after about fifteen or twenty 
davs Belore it is five feet high the crop is twice or thrice carefully weeded. No 
further cleaning is wanted, as weeds do not thrive under the shade of grown cane. 
Morethe mins set in, when the crop is not more than three feet high, except he 
White variety which waits only about hall as much water, the cane requires a weekly 
watering, and after the rains, a watering every twelve or fifteen days The crop 
takes full eleven months to ripen. The mill consists of two babkul rollers called 
husband and wife, navra , navri , worked by two or four bullocks. A cane P*P e J oms 
the mill to the boiling pan which is under the charge of the owner ot the cane or 
some other trustworthy person, as the work of choosing the proper time at which to ^ 
take the pan off the fire requires much knowledge and care. As the lire must be 
kept burning fiercely, babkul loppings are, as much as possible, used for fuel. 1 wo 
men are required to feed the furnat c, two to drive the bullocks and cut and supply the i 
cane, one to feed the rollers, and one to see that the juice-pipe runs freely. 1 he sugar 
mills are the resort of all the village when woik time is over, and the smooth floor in > 
which the moulds for l he hot juice are built is pleasantly lit by the glow of the 
furnace. The white cane, khadya , though very hard and coarse for eating, yields the i 
best molasses, and the crop requires less labour and care. It i* found over almost 
the whole district. The Malegaon and part of Ycola, the striped, bdngdy>, canc is i 
chiefly grown, but it is seldom pressed. Mauritius cane tequires t in greatest caie as ( 
regards water and manure, and the molasses are generally inferior. Sugar-cane, 
pressing usually goes on during the nights of the cold season, beginning with j 
January. It employs a great number of bands. At the time of pres, mg, the owners j 
never icfuse cane or juice to any one, and crowds of beggars throne their fields. | 
They even call passers by to take some of their sugar-cane and juice, believing that 
free-handed gifts are rewarded by a plentiful outturn” I Bomb. Gas., XIL, tor , 102). 

SATARA. — <e Sugar-cane, us, which had in 1881-82 a tillage area of 8,336 acies, 
is one of the most paying of watered'crops. Very great care is taken in it 1 - growth, 
and it th ives best m shallowish soil. Three kinds of sugar-cane are grown. - white 
khadya, striped b ln^dya, and black kola or t hnbda. I he ground is ploughed j 
from corner to corner seven or eight times. Weeds, which aie seldom found in ( 
watered land, are carefully picked out as the ploughing goes on- I he clods are biokcn 1 
and levelled, and large quantities ol manure are spread ovei and mixed with the e.utn j 
either by hand or by a light rake called data. Furrows, six inches deep and about , 
1J feet apart, arc cut by a deep plough, divided into small beds, and watered. Sugar¬ 
cane cuttings, about a foot long and three or four linchcs apart, aie dropprd length" 
wii a into the fun >ws. and presse i by the foot well into the ground. When pl*nt« ‘J m ' 
this way sugar-cane is called fiuivya u.s , or foot-pressed cane. In growing tho white, 
or khadya cane, the cuttings are laid in the furrows without dividing the land into I 
b< Is, and, after levelling tn< furrows by a 1 the plantation is freely 

watered. ’ iu -cane grown in thi. wav iscalled y. lurry*: us, or ploughed ranr. 1 
The nd ttfrya, or ploughed cane, being deeper set, stands a scanty supply of watei 
better than the ft viva, or foot-cane, and, if regularly watered, comas to greater per- I 
fection. the cuttings are planted sometimes in January and Februavy. but more olten | 
in March, and begin to sprout after about fifteen or twenty days Before it la five | 
for: high tho crop is twice 01 thrice weeded. No furthe cleaning is wanted, as weeds I 
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do not thrive under the shade of grown canes. Before the rains set in, when the crop 
is not more than three feet high except the white variety which wants only about half 
as much water, the cane requires a weekly watering, and, after the rains, a watering 1 
once every twelve or fifteen days. The crop takes full eleven months to ripen. The* 
sugar«cane mill consists of two bibhul rollers called husband and wife, or navta, navri , 
worked by two or four bullocks, A cane-pipe joins the mill to the boiling pan 
which is under the charge of the owner of the cane, or of some other trustworthy 
person, as to choose the proper^ time to take the pan off the fire requires much 
knowledge and care. As the fire must be kept burning fiercely, bdbkul loppings 
areas much as possible used for fuel. Two men are required to feed the furnace, 
two to drive the bullocks and cut and supply the cane, one to feed the rollers, and one 
to see that the juice-pipe runs freely. The sugar-mills are the evening resort of all 
the village. The white cane, or khadya, is very hard and coarse foi eating, but the 
crop requires less labour and care than the other kinds of cane. It is found over 
almost the whole district. The cane is usually pressed at mght between January and 
March. It employs a great number of Hands. At the time of pressing, the owners 
never refuse cane or juice to any one, and crowds of beggars throng the fields. T hey 
even call passeis-by to take sonte of their sugar-cane and juice, believing free-handeu 
gifts are rewarded by a plentiful outturn. 

“ In the year i860 an experiment was made in the cultivation of imp hi, Sorghum 
saccharatum, or Chinese sugar-cane. This plant which is grown in Europe as 
forage, has an advantage over the ordinary sugar-care in the very short interval 
required between tie sowing and ripening. Jn the case of imphi 100 days only are 
required. In Satara the result of the first experiment was so far satisfactory that 
the crop -cached a height of eight feet and was much appreciated by cattle. Forty 
stalks made one pound of molasses. At present (18S4) no Chinese sugar-cane is 
giown in the district” {Bomb. Gas., XIX., 167-168). 

Thana.—“S ugar-cane, us, Saccharutn officinarum, is, with the exception: 
of Shahapur, Kalyan, Bhiwndi, and Murbad, grown all over the district, especially 
in Bassein where sugar-cane and plantains are the chief watered crops. A loose, 
light, stoneless soil with at least one quarter of sand, is the best for sugar-cane. 
The ground should be slightly raised so that the water may readily drain off. A 
rice crop is first grown, and after the rains, when the rice has been cut (November), 
the land is thoroughly ploughed and cleaned and all the clods are broken. It is 
ploughed again twice every month for the next four months. In May, furrows are 
made six feet long, one and a half broad and one deep, with a space of about one foot 
between them. In these furrows, pieces of sugar-cane about 1J feet long are buried 
end to end, about two inches below the surface. If the land has been regularly 
ploughed since November, no manure is wanted. But if, as is sometimes the case, 
it h:*s been ploughed only since March, oil-cake manure, pen<i, at the rate of fourteen 
pounds (i man) to 100 furrows must be laid over the sugar-cane before it is covered 
with earth. On the day that cane is buried, the furrows should be filled with water, 
this soaking is repeated every third day for nine days, and afterwards every six day: 
till the rains begin. From ten to fifteen days after the cane is buried, the young 
shoots begin to appear, and in about six weeks, when they have grown a toot or a 
foot and a half high, oil-cake manure iin Bassein called dn** by the Chrisoans and 
khap by others) is applied at the rate of about fifty-six pounds (2 man %) y 

hundred furrows. In September, after this second dressing, a third supply of manure, 
gddkni, is given at the rate of eighty-four pounds (3 matts) for every u 
rows. At the same time the earth between the furrows is gathered against the stuns, 
its long leaves are wrapped round the cane, and water-courses arc made ready. 
After another month (October) a fourth dressing, at the rate of twenty-eight pounds 
(1 ma t 1 for every hunched furrows, is given, and it the rains have censed, the plants 
arc watered every fourth or sixth day according to the moistness of the soil In Decem¬ 
ber, when the cane* is about three feet high, the long leaves are again wrapped 
tound the stems, and about the end of the month five 0. six plants are tied together. 
When the plants have grown five or six feet high, the long leaves must be again 
bound round the stem;; to preserve the flavour of the juice t the plant 

being eaten. By May the cane is ready for cutting. The canes ar * bound ir1 a 
bundle of six, and to the number of about 750,000 arc yearly sent to Bombay, 
and Bioarh. The price is 2s. od. (Ri|) the hundred f {Bomb. Uas., Alii ., 
jr;o, 29/). , , , . 

SlND. — u For raising sugar-cane crops the land is richly manured, and plougiet 
oven* and over again, until < ito manure is well mixed with the Moil. ^ ^ v .' n . 
has been carefully prepared and weeded the sowing commences in the mon 1 o 
March by small pieces of cane, eac h with an eye, being put into the ground a t>-* 
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g-ular intervals. 1 he field is then constantly irrigated, so as to be in a continual 
state of moisture. During the hot season it is perfectly saturated with water and 
kept free from weeds. In Upper Sind the sugar-cane is planted out in January o, 
February and cut in November or December. The cane is usually sown standing, 
and is cut and manufactured by the purchaser. The expense of cultivating sugar¬ 
cane is heavy, owing to the lon£ time the crop takes to mature, and the great quantity 
of water required for properly irrigating it. It is liable to injury a' planting out from 
attacks ol white-ants, and at different stages of its growth from jackals, rats, maggots, 
and frost (Gas., //). 

VIII.—MADRAS. 

References. —Sugar Statistics in 1X48 ; Numerous passages in Vol. of Pro¬ 
ceedings of Han'ble East India Company from 1790-1822; Madras 
Agri.-Horticultural Society ; Agri.-Hort.Soc. Ind. Jaurn., II., Proc. 5 :, 
52 ; Sugar-cane , Cultivation in Godavery District by P. E. Masters (Set, 
Rcc . Madras Gov. XXII., 1870) ; District Manuals :— Man. of Admit., 
Vol. I., 288 , 363, II., 78 ; Man . Coimbatore Dist7i> 95> 122, 123, 182 , 
183, 184 , 189 , 19S, 196, 205, 235 , 236, 237, 230, 251, 253, 288, 292, 394, 
429, 449 , 45°) 45C 464, 476, i&3, 489, 49 v, 518 ; Man. Kistna Dist., 
365, 366 ; Man. Nellore Dist., 403, 624; Man. Salem Dist., Pt. /., 147, 
149) 28i,3S4 i II.% 9» 61,104, 103,155,159) 213, 214, 236, 237, 268, 
299) 300 ; Man. Cnddapah Dist., 206, 207 , 208 , 209, 210-213, 231 ; Man . 
Kurnnol Dist., 170, 179 , 207 i Man. Trichinopoly Dist., 4, 247 ; Man. 
Madum Dist., 100, 106 ; Man. North Arcot Dist., 156, 165, 167, 263, 
323, 326, 327, 328. 

Area, Outturn, and Consumption —The Proceedings of the Hon'ble the 
East India Company give many curious particulars of sugar cultivation in 
Madras from about the year 1792. One of the most useful papers that ap¬ 
peared was that by Dr. Roxburgh on u the Hindu Method of Cultivating 
the Sugar-cane and Manufacturing the Sugar Jaggery in the Rajahmundry 
Circar : also the Process observed by the Natives of the Ganjam District in 
making the Sugars of B err am pore.” The most that can be done in this place, 
to convey an idea of the facts brought out by Roxburgh, regarding the sugar 
industry of the country indicated (100 years age.) is, to abstract a paragraph 
here and there from the leading sections of his paper Thus, for example, 
he says : “In the Northern Provinces or Circars, as well as in Bengal, Cada- 
pan, etc., large quantities of sugar and jaggerv are made. It is only in the 
Rajahmundry and Ganjam districts of these Northern Provinces where the | 
cane is cultivated for making sugars.” In the zemindaris pf Peddapore 1 
and Pettapore (of the Northern Provinces), from 700 to 1.400 acres, Rox- ! 
burgh tells us, were employed for rearing sugar-cane. “ Besides these a I 
third more should be added for the delta of the Godavery.” ** From the 
same spot they do not attempt to near a second crop oftener than every third j 
or fourth year. The cane impoverishes it so much that it must rest or be 1 
employed during the two or three intermediate years, for the growth of 
such plants as are found to improve the soil, of which the Indian farmer 
is a perfect judge. They find the leguminous tribe the best for that L 
purpose. I he juice may be bt ;led down to either of two forms of crude ’ 
suerar. 1: when boiled to a certain extent the syrup is thrown on mats made \ 

‘ ie ( . av( \ s n - tn . e P ;t ^ m (Borassus flabelliformis' and stirred until cold, the I 
sugar that forms is called Pansa tarry. B t many persons prefer to make 1 
°J T 0 ’. »?^ause. although this sells for less, it keeps longer and ; 

^ ^ Roxh.^h afavourable market is afforded, fo make 

fagary. Roxburgh explains, a certain amount of quicklime is thrown into ' 
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1 he syrup as it cools solidifies and is then cut into cakes and ■ 
wrapped up in dry leaves and put aside for *£ 
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adds, “ in a tolerable season yields about ten candy of the above mentioned 
sugar or rather more if made into jagary. 99 “ Each candy weighs 5ooIb, 

and is worth on the spot from Rib to 24, according to demand. In 
the West Indies, the acre, so far as my information goes, (and it is chiefly 
from Mr. Beckfords’s History of Jamaica) yields from 15 to 20 hundred¬ 
weight of their raw sugar, worth in the island from £15 to £20 currency. 
Here the produce is more than double : but on account of its inferior quali¬ 
ty, and the low price it bears on the spot, the produce of the acre dors not 
yield a great deal more money than in the West Indies.” It would thus 
appear that in Roxburgh’s time the accepted yield of unrefined sugar was 
about 44 cwt. per acre. Ratooning was sometimes practised, the second 
crop being known as karsni, but it was so inferior that, Roxburgh says, 
when he asked the cultivators if they ever took a third, he got the reply 
that as the second crop was so infenor to the first there was no inducement 
for taking a third. 

But having thus briefly reviewed some of the salient points of Roxburgh's 
paper (an observer whose statements carry such weight that many 
persons mav be disposed to accept the yield of 44 cwt. an acre as likely to 
be correct, even a.: the present day), it does not seem necessary to deal, in 
this place, with ahy of the other authors who furnished the East India 
Company with reports on the Madras sugar industry, one hundred years 
I ago. Passing therefore over a gap of some fifty years the information 

I afforded in the Statistics of Sugar for i843,may be next reviewed. The area 

shown to have that year been under cane was 84*947 bighds (or, say, 28,315 
acres), and the yield 11,00,740 maunds (maunds of 8olb) of jaggery . The 
average yield was found to be 12 maunds 37 seers, 2 chataks a bighd (or, 

I say, 39 maunds an acre). But it was found that there were 6,468,368 
palms yielding sugar, and that these afforded 6,62,218 maunds of jaggery, 
so that the total amount of coarse sugar available in Madras, during 
1848, came to 17,62,959 maunds; the consumption was estimated at 
10,67.720 maunds, and the surplus available for export was therefore 
6,95,239 maunds. It is explained that as the total population of the Presi¬ 
dency had not been determined, it was not possible to arrive at the con¬ 
sumption per head. The estimates of consumption lor certain districts 
were, however, furnished, and it may be added that the highest of these 
quotations appears against Tinncvelly Ii8tb 1a oz.), next Madras (141b), 
and the lowest Canara (lib). Adding together these estimates and 
striking the average of all, the figure arrived at n 5lb 502. No reliance can, 
however, be placed on that figure (as expressing the average of the I re- 
sidency, in .848., except tl.at it mav be viewed as lending a certain amount 

of confirmation to the exceptionally low consumption shown for Madras 

in the table at page 116, namely, 4*3 seers (or, say. 

Hie statistics of 1848 are, however, of more d-rect interest, m the view 
they afford of the to-day but imperfectly understood subject of the yield 
of sugar from palms. As already stated, it is recorded that there were 
in thru year 6,468,368 palms in Madras and that these afforded 6,62,218 
maunds of sugar. But no attempt was made to reduce the palm area to 
acres, and in the acreage of sugar production this source was accordingly 
kept quite distinct from that of cane. It is believed that the modern 
computation may be accepted as 400 trt es to the acre. If, therefore, that 
standard be applied to the palms of Madras in 1848, the acreage yield would 
have been 40*8 maunds and similarly 64 8 maunds in Bengal. 1 he aver- 
* age yield of the present day is said to be 247 maunds m Bengal and 
74 X0 maunds in Madras. The figures published for the palm sugai of 
1S88 thus reverse in every particular those of 1848. Not only would the 
total yield of palm sugar .appear to be greater now in Madras, than in 
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Bengal, but the yield per acre would seem to be also higher. It is practi¬ 
cally impossible to believe that such radical changes could actually hav ' 
taken place. The explanation must, as it seems to the writer, be sought in 
the defective nature of the returns. If the yield of palm sugar be lowered 
for Madras, the already abnormally low consumption to head of population 
in that Presidency would be rendered still lower. On the other hand, a 
material increase in the palm sugar, credited to Bengal, would not only 
seem to be justified by all the evidence the author has been able to bring 
to bear on the subject, but would raise the consumption per head of 
population much nearer to that which most writers think is actually used 
bv the people of that province. But the statistics of the internal trade of 
Madras are admittedly imperfect (more so, in fact, than in Bengal), and 
it is, therefore, likely that even were the supply of palm sugar reduced by 
one-hali, a more careful registration of trade would exhibit the province 
as obtaining from local production, and imports a quantity that would 
allow of a considerably higher consumption tnan is shown by the statistics 
hitherto published. 

From what has been said it may have been inferred that the writer is 
strongly disposed to think that much of the ambiguity that exists, regard¬ 
ing th^ sugar trade of Madras and Bengal, is traceable to the fact of the 
palm supply being treated conjointly with that of cane. To exhibit this 
fact it is necessary to refer to the most recent official information. It has 
been explained (in other chapters of this article) that on the Note on Sugar, 
which was prepared by the Revenue and Agricultural Department in 
1887, being issued, most of the Local Governments and Administrations 
furnished additional information, and, in.some few instances, thus enabled 
the Government of India to modify the statistical returns that had ap¬ 
peared in the original Note. These corrections and amplifications were 
published in the form of a supplement to the Note, and from that supple¬ 
ment the following passage may be taken since it not only affords useful 
details regarding palm sugar (presently under special consideration) but 
exhibits the main facts of sugar production and consumption in the Pre¬ 
sidency. 

u Revised areas are given for the total cultivation of sugar-cane during the three 
years ending 1885-86, which are as follows:— 
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1884-85. 
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1885-86. 

Acres. 
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. 3 6,700 

39 , 9 oo 

34 ,ooo 

Inam 

• * . . 

. 11,900 

10,100 

13,800 

Zamindari. 

. 

. 18,300 

20,300 

20,500 


Total 

. 06,900 

70,300 

68,300 


! hrse figures, which arc believed to be approximately coir - t, arc inclusive of 
areas the f.’ o«lurc ot which is eaten raw by the people instead of being manufactured 
into sugar 01 jaggery. 

I he subjoined abstract details the area (from the produce of which sugar 01 
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62,000 
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" I he average outturn of coarse sugar is 492 lakhs of maunds and the net exports 
•I. Northern Indin the > 7 tJ, of maunds This leaves 3,* akHs ofmaunds 

consumption per head Is be- for consumption in the Presidency, or about 4$ seers per 
tween t 7 and 22 seers, and in head of the population. As regards these figures ot con- 
Bomhay ig\ acera: see p. 116. sum ption, the Board of Revenue remarks as follows: 

The average seems ce tainly very low, but it must be remembeted that a very 
large area under sugar-cane cultivation in zemindari and whole inam villages and un 1 r 

paltn-trees is not brought b» account, and the estimate of outtui n given abo\ e is con- 

sequenlly much below the mark. It is further observed that the cfl^ulations d 
not take into account the traffic by road with the Native States and te ‘ J- 
Provinces. The land trade statistics compiled for some years sho e that \ _ f* 

imports of sugar from Hyderabad, Mysore, and the brench Se.iu-mcn . . . t 
1,22,600 maunds or 22,400 maunds in excess of the exports to ^hese l om ic r and 
the returns are obviously defective, being confined to a tew stations . t st 

do not ,how the entire traffir In determining the rate of c«nsutr ; ptionofsug^t^ 
also be bo. no in mind that in this Presidency a very la ; ge H r 0 P° f ^f consumotion/ 
lation u . sugar only on festive occasions, and not as a daily ai 1 \i e statistics 

“ 1 he report sent up by the Government of Madras is silent as regards the statistic 

of Native States and the general trade of the Presidency in sugar. 

There are several very instructive features in the returns thus furnished 
by the Madras Board of Revenue. The area that yielded edible canes, 
as also that which afforded refined sugar have been dealt with apart trorn 
the jaggery or g&r area. The average amount of land devoted to edible 
car.es, during the three years, appears to have been 6460 acres andtl-i 
acreage has, therefore, been excluded from consideration. 1 ie 
appears to regard the yield of sugar as compared with jaggery a 2g 
i : the writer in calculations of this nature has accepted . to i as nioi 
nearly correct for India as a whole. In Madras }he term su §' ar 
■commonly used for the unrefined but drained article winch in L pper " - 1 
is known as some of the forms of khand or bur a. 1 he P r £ v,s,< ? n r ^ ( ® 

aho.e shows, however, that the rented article is meant. But ie i to. 
useful part of the figures given by trie Board, in the above analysis o 
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Madras sugar production, is the fact that the average area under sugar 
and jaggery, when reduced to the average production, shows a yield per 
acre of 44*2 maunds, whereas the yield of the fields employed specially for 
crystallized sugar (expressed as jaggery) came to 73*2 maunds and the jag¬ 
gery area to only 40-5 maunds. These facts manifest the error of accept¬ 
ing^ an average production to total acreage, regardless of the relative 
shares of the land devoted to each purpose. It is this error, in the writer’s 
opinion, that has caused much of the confusion that exists in the literature 
of Indian sugar—more especially when palm and cane sugars are dis¬ 
cussed conjointly. 

It is, however, frequently stated that the area under sugar-cane in 
Madras has recently shown a tendency to expand. This may be so, but 
the writer, after perusing the fairly extensive series of publications available 
on the subject of Madras sugar, has been forced to the opinion that 
either serious mistakes were made in the returns that have appeared, with¬ 
in the past ten years, or the production of sugar has very probably con¬ 
tracted. Thus, for example, an official report on the sugar of Madras 
in 1881-82 contains the following tabular analysis: — 


CULTIVATION 

In 

Madras. 

Area & 
Outturn. 

Conf. with 
pp. T14-115 , 

'31 , i33> nt, 
1X3, 252-255, 
2X5, 298. 

Error In 
Terms. 


a 




'S 

£ 




"ts 

R 




c £ 
a a 
« "*£ 

rr ^ 
R 

.5 CtQ 

t«3 


a 


Estimated 
total Pro¬ 
duce in 
Tons. 

•XaaSSBf j i? 

. VO Ok O' -t ir> 

m V) « ts O 

to OO 

p 0* ♦ n 

H JJ p* 

•jcJJns 2 

t n w ! 

a : : : : 

0 0 * • 

H - 1 

Average 

YIELD PER 

Acre in 
C\VT8 . 

Ul XiSSSBf 

J? 1 

4 « $ 0 VO S 

> *- «o 

L) 

u| juSing 

« | 

i * 1 1 ! 5 

Area from 
the Produce 

OF WHICH IS 

manufac¬ 

tured 

•XjD^SBf 

1 -—-- 

= ' 

-• to *r -r 

8 3 ft 8 3 " 

< , c* to £ -T 

UB 3 ng 

2 1 3 & : : : : 

1 < 0. 

The Area from thf. 
Produce of which Sugar 
or Jaooery is manu¬ 
factured. 

•PUOX 

o> 

8 3 l i 3S * 

•fiBpUIU 132 

00 

•• <3 £ 5 & 

0 •* <*> 0 « 

< *f + 

•UIBUJ 


-t O TO t- 

1 _• rl CO to C. 

£ Ok <~i -r 

< 0 a 


VO 

Ok CO VO to Ck 1 

j: tx Ok »* « m 1 

3 TO Ok 

< s - t 

at 

M 

Q 

X 

O 

< 

14 

B 

< 

< 

& 

H 

•1^0 X 

«0 

rk vn \p TO 

Jj VR & % & 3 

< R 4 * * 

•|ix?puiai32 

- 

ai ? TO O M 

0 «L "t *5 «L : 

< £ •* 3 

•tueai 

n 

* 5£ ft S ~ 

to in 0 . 

~ fj c? 


- 

-j gr -g- » f~ 

u H C> kC^ -• 

2 

os » • 

M • 3 ,*<« 

SS“|3 Q s 

! 

8 j * • a 

? I | i 

1 1 1' | 1 
w U P- D <*' 




























































misTff 


Dictionary of the Economic 




SACCHA.RUM : Methods of Cultivation 

Sugar. 

CULTIVATION 
In 

Madras. 

Area & 

Outturn. 


tion qJ seers per head. A consumption or 19m wouia, in iaci, uc in 
keeping with the results worked out for the other provinces of India, but it 
is inadmissible until the area and production of sugar be regarded as 
something like that determined in 1881-82—now apparently viewed as an 
overstatement. 

But to return to the subject of palm-sugar it will be discovered from 
the above passage that, according to the presently accepted view, the palm 
trees of Madras yield very nearly as much sugar to the Presidency as that 
obtained by cane cultivation. The averages for the past three years stood 
at 2741,500 maunds sugar-cane and 22,22,300 maunds palm. What is still 
I more remarkable the yield of jaggery from palms per acre is well on towards 
! being double the average from cane, thus 74*6 maunds an acre from palm 
culture and 44*6 maunds an acre from cane. But if this be actually the 
case, the question naturally suggests itself is palm-sugar manufacture 
more profitable than cane? Surely the labour and expense of tapping the 
trees, for, say, four or five months a year, could never exceed that of tee 
cultivation of cane. The area suitable for palm cultivation is, however 
more limited than for cane, and the value of cane as an ordinary crop 
that may be grown at will in rotation with others must not be forgotten. 

I The reader will find the subject of palm-sugar repeatedly dealt with in 
this work, as, for example, in the articles on Borassus, Caryota, Cocos, 
and Phoenix, and the general conclusion arrived at may be said to be 
that while very remunerative as a Native industry, for certain tracts of 
country, palm-sugar cultivation has not hitherto proved capable of serious 
expansion. Indeed, the most contradictory statements have appeared 
regarding the yield and profit of production, so that the subject seems to 
call for a thorough enquiry. It is probable, for example (see Vol. //., 
that the fiscal restrictions imposed on the tapping of palms, owing to the 
| very extensive employment of the juice in distillation, operate restrictive!y 
jn th i expansion of the trade in palm-sugar. It is equally probable, 
however, that oven if the Madras yield of 7 6 maunds of fp.tr an acre 
can be confirmed by futuie investigations, there may be many objections 


Commenting on the. facts shown in that statement the report goes on to 
say :— 

*• If the average production be taken at 45 cvvt. per acre, the total jaggery 
produced in this Presidency from cane would amount to about 150,000 tons. To this 
must be added the jaggery produced from about 25,000 acres of cocoanut trees, 
probably 1^,500 tons; the jaggery produced from about 25,000 acres of palmyra trees, 
probably 125,000 tons; and also that produced from about 1,500 acres of date and 
sago-palm^, probably 4,500 tons; giving a total estimate of 292,000 tons of saccharine 
matter for the whole Presidency. The imports from foreign countries arc insignificant, 
seldom exceeding 2,000 cwt. per annum. The exports have increased rapidly since 
the famine, and ^in 18S2-83 reached a total of 1,246,964 cwt., valued at ^75,68,940. 
The details of this export trade will be found on pages 147 and 358 of the annual 
volume of trade of the Madras Presidency in 18S2-83. If from the ligures shown at 
page 358 is deducted the amount of sifgar which was merely conveyed to some other 
port in this Presidency, the result is that 75,222 cwt. of refined sugar and 38,512 cwt. 
of unrefined sugar were exported to other port 3 in India, and the figures given on 
page 147 show that 13,219 cwt. of refined sugar and 1,119,930 cwt. of unrefined sugar 
were shipped to foreign countries, principally to the United Kingdom. Ihi^ export 
of unrefined sugar includes palmyra jaggery, as no distinction is made between that 
j and cane jaggery in the returns.” 

It will be observed that, according- to recent returns, the average outturn 
of all kinds of sugar for the three years ending March 1886 came to only 
170,756 tons, whoreas it is apparently accepted that in round figures the 
production in 1881-82 came to 292,000 tons. Mr. Schofield, while allud¬ 
ing to the above report, points out that if the figures there given be correct, 
after making the deduction for net export, there would have remained in 
Madras an amount sufficient to have allowed the population a consump- 
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to palm-sugar manufacture which would render it undesirable that greater 
encouragement should in future be paid to this branch of the Indian 
sugar trade. The difficulty in forming a definite opinion regarding pah ’- 
sugar does not exist alone in the records regarding Madras. On tht 
contrary, equally inexplicable statements regarding the Bengal sugar 
trade have been made by persons whose opinions are entitled to the 
greatest respect. Thus, or example, Mr. Westland (see Vol. VI., 214) speaks 
of the date-palm of Jessor as affording nine tons of gur on acre. The 
rent of the land under date-palms, he tells us, is from R9 to R15, and the 
value of the produce R500 to R600. This would be a yield three times 
as great as that given for the Madras palms. So in a like manner Robin¬ 
son* (Bengal Sugar Planter, p. 1Q3) says that “ the annual produce of 
a full-grown date plantation was equal to 78 J maunds of gur per Bengal 
big ha, which converted into khaur may bo taken as equivalent to a yield 
of about 5 4 tons of Muscovado sugar per English acre.” Robinson 
further estimates that the date-palm area of Bengal roughly measured 
is 130 miles long by 80 miles broad, or 10400 square miles, and according¬ 
ly by accepting the produce at one-half the ascertained yield, say, at 2 tons 
an acre, the area in question might be estimated to be capable of yielding 
015,200 tons a year. But the dilemma of palm-sugar is by no means 
solved by a verdict from these statements of its being a distinctly more 1 
productive cultivation (acre per acre) than cane. It has already been 
stated that, according to the most recent statistics of the date-palm in- | 
dustry of Bengal, there are at the present time 30,000 acres under that 
palm (devoted presumably to sugar production and distinct from the 
acreage assigned to the production of date-palm liquor) and, further, that, 
that area yielded on the average of the five years previous 10 1888, 
7,43,000 maunds of coarse sugar. This comes to 24*7 maunds (say, 17$ 
cwts.) of gur an acre , and thus a little less than a third of the Madras 
yield. It surely cannot be the case that so great a difference exists be¬ 
tween the palm-sugar yield in these two provinces. But we have still to 
deal with the fact that palm-sugar manufacture has hitherto proved a 
failure in Bombay. Some years ago the Government becoming alarmed 
at the increasing consumption of fermented palm juice, thought of divert- j 
ing this by finding a bettor use for the produce of the palms. Jessor 
palm-sugar manufacturers were imported to teach the people, but, though 
everything was done that could be thought of, the industry failed to be 
established in that Presidency.* In order to combat the evil of intoxica¬ 
tion, other alternatives had to be resorted to, namely, the destruction of large 
numbers of palms and the increase of the taxation on tapping. 1 he 
reader will find information on this subject under the articles Borassusand 
Cocos (Vol. I., 499, and Vol. II., 452). In Bombay it has been estimated 
that there are 3,500,000 cocoanut palms, 47.810 palmyra palms, and 70,000 
Caryota palms. Of these there are licensed to be tapped 50,000, 16,735, 
and 20,000, respectively, of the kinds named, but little or no palm-sugar 
is made in the Western Presidency from these trees. The owners or palm 
groves, we are told, would gladly kail a new utilization of their trees, since | 
the fiscal restrictions have greatly lowered the value of their plantations. 

1 he subject .of the sugar supply of India derived from palms is one of 
so pressing importance that the writer cannot avoid recommending that 
!t should receive the most careful consideration of all future investigators. I 
f he exact yield of each kind of palm should not only be thoroughly 1 
explored, but the effect of climate, soil, and systems of cultivation and 
tapping on the formation of crystnllizable ^ agar should be looked to. | 

* See the passage quoted under Manufactures of Surat, p. 307, 
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The discrepancies briefly reviewed above may be found to exist only in 
the misleading nature ot statistical returns unaccompanied by explanatory 
data. One feature of these remarks, it seems desirable to reiterate in con¬ 
clusion, namely, that the comparison of acreage yield of palm with non- 
palm-sugar producing provinces is distorted through the returns of cane 
and palm-sugar being conjointly dealt with. Thus, for example, the ap¬ 
parent yield of cane sugar in Bengal is lowered, and that of Madras raised, 
by this process, in the table at page 116. Total production, were it 
to be worked out from total acreage by means of a previously determined 
yield per acre, would in such cases be more seriously wrong than is 
necessarily the case in agricultural calculations of this nature. Averages 
are, however, in most cases dangerous, especially when the relative values 
of the extremes have not been determined. Averages on distinct and co - 
dieting data must of necessity be fallacious. The factor 54/1 may 
correct as it stands (table, p. 116), but it can never be compared, 
example, with 22*9, the ascertained production-rate in the North-W 
Provinces, since the one includes palm-sugar, the other does not. 1 
Madras average yield of sugar-cane is 44/2 maunds an acre, a figure wl 
might be viewed (assuming the returns of both provinces to be correct 
demonstrating that in Madras sugar-cane yields twice as much acre 
acre as in the North-West Provinces. 
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t Having thus briefly discussed the leading features of the available inf 
ation regarding the area, outturn, and consumption of sugnr in Ma 
it remains only to give here a selection of passages illustrative c 
methods of cultivation pursued in the Presidency. This purpose cant 
better served than by commencing with certain paragraphs from a 
of information drawn up in 1881-82 by the Madras Board of ReverM 
** Particular kinds of Cane cultivated ; their suitability to special soils : • / » 

of selection by cultivators ; possibility of introducing better kinds or better til - 
—There are very numerous varieiies of the* cane quoted by the District Officers 
under local vernacular names, but Mr. Robertson. Agricultural Reporter to Gov¬ 
ernment. ’dates that many of the-e varieties cannot be distinguished, and that the 
distinguishing characteristics of other varieties arise from local conditions of soil 
and climate, and disappear when these conditions are absent. In popular par¬ 
lance, the c an- is divided into three varieties—the red cane, which grows on drier 
ground, the striped cane, which takes a richer soil, and the white cane, which suc¬ 
ceeds in wet land unfavourable to the two other varieties. In the Madras Presidency, 
t'v cane is cultivated chiefly in the districts on the coast « f the Bay of Bengal, and 
some inlar.il districts which have a comparatively dry climate, while there is hut 
httlo cane grown on the Wet Coast, where the climate is muir i and resembles that of 
<hc Strait/, t! e Mauritius, and the West Indies. T he cane in those < olonres attains 
to.' luxuriant growth never equalled in this Presidency, and at the recent exhibition at 
Madras, a sample of cane from Penang was far superior to the sample of cane from 
bclhiy district which gained the second prize. Many attempts have been made to 
introduce into this Presidency these larger varieties of cane. Otaheite and Bourbon 
canes along with the Minnesota Amber cane are now to be seen in the- Godavari 
ilistiict, while at the Saidapet Exoerimental Farm successful trials have been made 
of the Chinu.se sugar-cane (Sorghum sancharatum) and other sugar-producing 
Sorghums. It ha/ not yet been shown, however, that any ot these foreign varie- 
tio will, in this climate, continue to produce more* sugar than the country cane, and 
« n this point th< Board would quote the result of the experiment recc • led in the 
Vi/agapatam District Manual. It is there recorded thac Messrs. Arbutbnot 
& Co., the renters of the Palkonda estate, brought a cane-planter from the West 
Indies lo tc >ch an improved method of cultivation, spent large sums in the introduc¬ 
tion of the Mauritius rano and placed the experiment under the personal supervision 
of Mr. John Young, now Chairman of the Oriental Bank, but the result showed 
bat the Narive system of cultivation was more suited to the existing rimuinstances, 
'and that the* Mauritius cane was more precarious than the country varieties. 
It is not likely that anv attempt to improve upon the tillove of the cane will 
(/v<: 1 bn made note ca efully or under conditions more favourable to success. 
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“ Statistics of Area under Sugar-cane.— The first year for which statistics are 
available is 1852-53, when the area under cane was acres 38,403. It remained almost 
stationary until 1869-70, when it was acres 37,805, and then increased steadih till 
iSy 5 ~ 7 ^> "hen it was acres 5 2 >o 94 * The famine- years show a great decrease, L it 
in 18S1-S2, the aica under canc in Oovcrnment, Zemindari, and Inam lands in thi 
Presidency was acres 72,382, the produce of acres 69,383 of which was manufacturer 
into sugar and jaggery. The annexed statement gives the details of this area, and | 
aUo of the area under cocoanut, palmyra, date and sago plams. These figures are ■ 
derived from the special reports of Collectors in answer 10 this call, and, as far as 
Government land is concerned, may be accepted as tolerably accurate, but the 
statistics of Zemindari and Inam land must be regarded with iess certainty. It is 
said that sugar or jaggery is manufactured from the produce of the loliowing 
acreages:— 
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• 69*383 

• 5 » 7°6 

. 24,884 

• 1 ,575 

19 

is the only 


Under sugar-cane 
Cocoanut palms 
Palmyras 
Date palms . 

Sago palms . 

so it is evident that the jaggery manufactured from the 
derabh* rival of the product of the cane. 

u Mode of Cultivation. —It is not usualto cultivate the cane two years running upon 
the same land. In parts of Kurnool, 1 innevelly, and South Canara, however the 
stumps of the cane are left in the ground to sprout and yield a crop the following year, 
and in the Nandyal taluk of the Kurnool district, the cane is left in the ground for 
three years, and in the Cumbum taluk for as long as ten years, the yield diminishing 
each year. These instances of slovenly agriculture are, however, exceptional. The 
cultivator usually permits land which has borne some other crop to lie fallow for a 
year, and then prepares it for the cane by several ploughings, or by breaking it up 
with rrov\bars which disturbs it to a depth of nearly a loot, and by heavily manuring 
the soil with whatever manure he ran obtain, the most common manure being that 
obtained by picketing his herds or folding his flocks upon the land. The land having 
been manured, ploughed, and flooded, the cane is planted. The canc in India 
never bears seed, although it flowers. It is always propagated by. cuttings. The top 
o, the cane ib commonly used, but some cultivators leave a few canes growing in the 
fields from the previous year and cut them up into lengths of one or two joints. 
These tops 01 e ittings are planted horizontally in the wet soil about eighteen 
mchfs from each other m rows about four feet ....art. Six days a.terwards the held 
is again watered, and about the twentieth day four or six shoots sprout from each rut- 
ting. n Uanjam am \ szagapritam, some ryots plants the cuttings in nurseries and 
after wauls plant <»u the shoots in the fields. Aft, the shoots appear in the field, l 
tl,a S^nd is weeded and hoed, and when they are about a month old, chaff, weeds or | 
some such manu.e is thrown around them. The soil is kept moist by occasional ini- ' 
gation. and when about fhiee months old tin shoots ought to be a yard high. Aflei I 
this stage, it often becomes necessary to give the canes support, and this is done by I 
bamboos 01 by a sapling stuck into the ground in the middle < each group oi canes, 
tee leaves being tied roundso as to bind the canes-togethcr. This process re- 1 
quires constant care until the canc. /it ten months from planting, is ready for« utting. 1 
It is then from four to six feet in length and about an inch-and a half in diameter. 
]n fJje V 'zagapatam district, it has attained a diameter of four inches. 

. . , , Classes oj Soil be:,t suitrd to Sugar-cane Cultivation, and th 

which Irrigation »* — 1 t**-- •-«- -i» « -i - - 1 -1 


„ , Extent to 

A . ls required .—The rich alluvial soils near the mouths of rivers 
are best adapted to the canc, but it is useless to attempt to grow cane upon 
land which cannot be irrigated during ten months of the year. The biack soil (rrg ur) 
which suits borghum does not suit sugar-cane, unless there is a considerable admix¬ 
ture of sand. It is remarkable that, although half the can' in 1 nc) Is grown 

in the districts of Ganjam, Vizagapatam, and God . although there Is cine 

also grown in North A.cot, Neliore, and Kurnool districts, thc'c i-. not a single arm 
under that crop in the Kistna. The black soil is not suitable, and the chnnn Is in t he 
Kistna delta do not carry a sufficiently continuous supply of water. During the first 
month of cultivation, the field should be irrigated j?vci y week, and afterwards every fott- 
night but much depends upon the nalum of the soil,—a garden rich in oiganic mntlcr 
requirin- , water much less fnqucntly than a ^ ndy field. Mi. Robertson, at 
the Saidapet harm, found it necessary to irrigate a qtop of sugat-eane ; 14 times, but 


considers that usually forty 01 fifty times 
water equivalent to one inch of rainfall. 


would suffice, giving the gi 


Under a channel, the field 


1 time 
would 
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probably receive more than an inch at each irrigation, and probably twenty-five 
floodings would suffice. In this Presidency, fields on which sugar-cane is grown are 
charged with water-rate as if a double crop of rice had been produced on the land. 
It is true that sugar-cane is on the ground for ten months, and two crops of rice 
occupy only about seven months of the year, but it is not certain that the car.e takes 
as much water as is taken for the two crops of rice. The Department of Public 
Works’ estimate of the requirements of an acre of irrigated land is believed to be two 
cubic yards per acre per hour, which in seven months would amount to 75 inches of 
water. Mr. Robertson, Agricultural 1 <- porter, considers that a crop of sugar¬ 
cane receives about forty-five floodings of one inch of water each. 

** Estimated Cost of Cultivation and of Manufacture and estimated Profit .— 
It :c difficult to ascertain the cost of the labour or of the manure necessary in this culti¬ 
vation, for the cultivators do not keep accounts and are averse to give information. 
Mr. R. E. Master, Director of Revenue Settlement, estimated the cost of culti¬ 
vation, at R 145*8-0, and the cost of cultivation and manufacture at R 182, per acre, 
while he estimated the outturn at 67 cwt. of jaggery. Mr. Wilson, the present 
Director, does not consider this outturn excessive for the Godavari district, and would 
lower the estimated cost of cultivation and manufacture to R150 or R125 per acre 
remarking that a profit of R200 per acre is the figure commonly quoted in the, 
Godavari. For,the Presidency generally, Mr. Wilson would take the cost of pro¬ 
duction at R150 per acre, and estimates the outturn at 22$ tons of stripped cane, 
yielding 45 cwt. of jaggery, worth R250. This would give a profit of R100 an acre, 
but it must be remembered that the land lies fallow in the previous year, and this 
circumstance must bs taken into account in any calculation of the profits. , - . 

“ Estimated Outturn of Cane and Value of Outturn if it is ever disposed of in 
this form.— It is usual for the cultivator himself to manufacture jaggery, except in 
three localities where manufacturers purchase the cane, but it appears that there are 
2,oqri ncr^s producing cane which is not crushed. The cane produced on these three 
thousand acres is sold retail for mastication at a price varying from one to six pies per 
cane The average number of cancs in an acre may be taken at 9,000 ancl then 
weight at 22.V tons. Messrs. Parry & Co. in South Arcot pay the cultivators 
R 16 fur each candy (lb 500) of jnggery produced from their canes, or about Ri 72 for 
the produce of an acre. . r 

'‘Manufacturing Processes ordinarily employed, —At Aska, in Ganjam, 
Messrs. Minchin &. Co., and in South Arcot Messrs. Parry & Co. and 
a Native capitalist, have European machinery. At Aska, the cane is sliced and 
the juice is extracted by the action of hot water, which is afterwards evaporated, the 
process requiring a large expenditure of fuel. In South Arcot, the process is taat 
usual in the colonies, the cane being crushed in a three-roller mill, and the juice 
defecated with lime and parsed through filters before being boiled in vacuo, tne 
mola :S being driven off by centrifugal action. The sugar prepared by either process 
is much the same in appearance, the grain is sir. dl and white. 1 he ordinary process o 
manufacture of coarse jaggery does not differ from that in use in other parts 01 in u . 
A wooden mill of two or three cylindrical upright rollers working into each o .er y 
endless screws at the top, the spirals being cut in opposite directions, is mo\e«. \ f 

lever turned by bullocks. The canes, cut into pieces two or three feet oug, 
being soaked in water for a day, are passed between the rollers, and the jui N 
down into a pit and thence by a channel into a tub or pot sunken in the earl 1. 
by is a boiler, and the crushed canes serve as fuel. The juice is poured into the 
boiler and a lump of lime is added. Sometimes gingelly-od * (Sesamura) is also 
added. The juice is constantly stirred while b filing. To ascertain if it has auivec 
at the proper consistency, some is dropped i..t<> cold water, and if this solidities, the 
boiling is poured into wooden vc^ c els or bags and left to cool, when it becomes 
jaggery. In North Arcot and Cuddapah, there is a rude process of refining the 
jaggery. The boiling is stopped before tic stage ol crystallisation, and the juu e is 
poured into pots with holes, through which the molasses drain for twenty days, leav¬ 
ing a crust of sugar, which is removed, boiled twice again and purified by means 01 
milk and ghee. Sometimes when this crust of sugar is reboiled, thin dips of bamboo 
are left in the pot for forty days, and the syrup is allowed to drain off. The slips 01 
bamboo are then found to be coated with sug.arcandy. 


# From the abstract given above of Dr. Roxburgh’s description of sugar manu¬ 
facture in 17v- it will be seen that ginge ' y oil was even then used. The action of the 
oil dues not appear to h.i>e heeu investigated. It may have been to regulate ebullition. 
Conf. with pp. 275, 254> ^ 6 - 
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“ General Aspects of the Industry .—The cultivation and manufacture of sugar 
are steadily increasing year by year in this Presidency. It is impossible to name any 

estimate of the extent to which borrowed capital is used in tins industry', but it is 
believed that the great majority of the cultivators of sugar are men of substan. e, 
who can afford to spend the requisite money and to - dt the two yean which most 
elanse before they can grow cane on the land ..-Here it was grown before. In the 

Godavari district especially, to embark in the cultivation of sugar is regarded as a 
certain sign of prosperous circumstances. Ao a rule, therefore, it is believed that the 

'^“•‘ThecuUi ration a nd manufecture arealmost invariably united, except, as already 
mentioned where the factories in Ganiam and South Arcot purchase the cane off 

tht fidds The profits are doubtless much greater than that derived from any other 

the ticlds. P ount a t least R70 per acre, while the profit from indigo does 

cultivation. They amount w at 7 I rouph estimate can be framed of the 

"d-M, t !L!n th e industry If the expenses amount to R.50 per acre, the total 
capital engaged l ' than a hundred lakhs, and this estimate of capital 

dortt“ incTude^■XT&* of the land. The districts of Ganjam Vi.agapatam, 
GodAvari Cu dapah, and South Arcot export sugar or jaggery made from the cane. 

In North A^cot Bellary, Salem, and Coimbatore, the supply appears to equal the 
demand? The^ther districts’import it. The loca ' £ 

foreign competition, as only refined sugar is imported, but Messrs. M nchm &. 
Co. State that, since the import duty of 5 percent..was removed, they have hfeen 
unable to compete in the Bombay market with Mauritius sugar. _ If means could be 
taken to render the surf on the Ganjam coast passable, or if Ganpm were connected 
by canal with other communications, Messrs. M inch in could undersell the 
Mauritius sugar at Bombay. , _ . - , , , 

''Improvement .—The improvements which may be effected are, no doubt, greater 
cleanliness in the mills and vessels used in the preparation of jofp^ery • some scienti¬ 
fic method (such as the use of litmus paper) to ascertain the amount of lime required ; 
closed boilers instead of open vessels j and the iron three-roller mill in place of the 
wooden-roller mills now used. Messrs. Minchin Sc Go. in Ganjam let out an 
iron mill, at R5 for each hiring, to the neighbouring Cultivators, and a successful 
mtroduction of the Behea mill has been effected in the Bellarv district. 

„ F: States. —“The only Native States in this Presidency are Travancore, 

Gochin, PuduUota, Sandur, and Banganaj alio. It appears that the area under sugar¬ 
cane in Iravancore is comparatively limited ; that jaggery and molasses are extensively 
manufactured from the juice of palmvra and cocoa nut trees ; Travancore is dependent 
on its imports for refined sugar. The improvement of the sugar industry is now en¬ 
gaging the attention of the Iravancore Government, and experiments are being 
made with fair success with the amber sugar-cane obtained from the Saidapet Farm. 

1 hree sugar-cane crushing mills have been ordered out and sent to the sugar growing 
taluks for trial, and the services of an expert have also been engaged by the Govern¬ 
ment for the manufacture of sugar. 

“ In the Cochin territory, the cane is very sparsely cultivated, and what little is 
grown is sold for consumption as such, and not converted into -uigar or jaggery. 
Some little jaggery is said to be manufactured from palm juice, but none is exported. 
During the past ten years only 2 cwts. were exported. 

“Of the other three Native States, Banganapalle in the Kurnool district dors not 
grow any sugar-cane. In Pudukota, attached to theTricbinopoly district, 22 acres are 
returned under sugar-cane, tGi acres under cocoanut, and under palmyra. Only 
pal my 1 a Jaggery is manufactured, and that to a limited e ttetit j less than 15 acres 
being utilised for the purpose, and the quantity manufactured averaging about 22 
cwts. per acre. Tne sugar-cane is sold as such for consumption in Sandur in the 
Bellary district. About 65 acres were under sugar-cane cultivation in 1882-83. Mr. 
Macartney, the Agent to the Rajah, has furnished an interesting report regarding 
the cultivation of the cane in this small State. The outturn of jaggery pei acre 
is given at over 53 cwts., and the net profit at about Ribo an acre. Mr. 
Macartney appears, however, to have omitted to take into account the feeding 
charges of the bullocks, and the deduction required to be made for depreciation . u 

c< 1 wo kinds of sugar-can a ted in Sandur State—the white and the dark 

coloured,—the fot mer generally, the latter rarely, as, though it is said to produce a ( 
kiige quantity of juice, it is considered to be less 'rich in saccharine matter. The soil 1 
preferred for the cultivation of sugar-cane is a rich deep red loam. Some of the 
irrigated lands arc well adapted tor it; others ate lather heavy and cia>rv. In (heir | 
selection of the kinds of cane best suited for the soil, the ryots have been solelv guided - 
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by experience. T he plants or cuttings are often imported. The tillage is excellent, 
and leaves little to be desired, though probably some improvement might be effected 
by the introduction of ploughs and other implements of husbandry of a better descrip- 

“ In January the ground is well ploughed with four bullocks to each plough,—first 
in one direction, and then at right angles to the first ploughing. The process is done 
as effectively as possible, so as to expose the undersoil to the sun and air. The clods 
are then carefully broken up and cleared of roots and weeds. Manure is now applied 
to the extent of 30 cart-loads per acre. A well-to-do ryot will often expend as much as 
50 cart-loads. It is also customary with the ryots to have large flocks of sheep and 
goats penned for several nights on their intended plantation, and lor this they pav the 
shepherd at the rate of K2 and upwards per night, according to the size of the nock. 
This system is adopted in order to supplement any deficiency in the quantity of solid 
manure, or even as a substitute for it, when the ground is already in good condition. 
It tobacco cultivation has immediately preceded, the penning of a flock of 400 or 500 
sheep for 3 or 4 nights per acre will often be thought sufficient. 1 he field is again 
ploughed and re ploughed in order to mix thoroughly the manure with the soil. Weds 


vat 1 reu uui ni April. I lie plantation Snuum _ , , 

During the south-west monsoon, however, it may sometimes be unnecessary o watei 
it more than once or twice a month. The crop is 10 or 11 months in coming o matu¬ 
rity and during this pei iod it will be necessary to weed it 4 or 5 times. 

“ In the first three months of the growth of a sugar-cane plantation, the ryots aic 
accustomed to grow vegetables of various kinds among the young canes, anc the 
proceeds of such crop assist in meeting the working expenses of the plantation. 

“ l'oi a plantation of 3 acres in extent, the cost of cultivation and manufacture ot 
jaggery comes to K570. The value of produce and assets amount to K 1,072 so that 
a profit of R478 may be said to be obtained. . . , 

“ It is unfortunately the exception, and not the rule, when a ryot is in the posi¬ 
tion to cultivate crops necessitating a considerable outlay, and n is to be feared that, 
what with high rates oi interest and stipulations to dispose of the produce at a 
fixed rate to the money-lender or other conditions, the ryot cnioys hut a moderate 
profit from his labour. The crop of sugar-cane is here never sold in bulk. 

“ The crushing mill is formed of two vertical cylindrical wooden rollers moved by 
an unending screw at the top. The canes are cut into two or three pieces for con¬ 
venience in handling. Four bullocks are necessary for working each mill. 

“ It is usually necessary to pass the canes at least three times through the mill, as 
n rolleis yield much more under high pi essure than metal ones. Some years 
ago an iron < rushing mill was purchased from the Collector of Bella, y lor experiment; 
but although .t proved to the ryots that with two bullocks only it could extract moie 
juice anc! do the work more efficiently than they with their mill, dnven bv tour bul¬ 
locks, could do, an offer for the mill could not be obtained and it was n y - ‘ an 

sacrifice. I his mill was very portable, and could be taken down or P . , ' oas ^ v 
hour. It was a decided advantage over the native mill, as !t could be car le y 
to the crops, instead of having, in many instances, to carry them to Toimbatore 
CoiM BATOR E. — <f Sugar-cane (Ka: uwbu) is cultivated chiefly in f^ator. 

Dh&rapuram, and Udamalpct taluks, and but slightly m t ie . Jj^le or no aid 
grown* on wet land.,, which in Udamalpct and Dlidr^puram require httle or mo aid 

from wells, as the channels run nearly the whole year; 
under Noyil-fed tanks, wells ar* absolutely nectary. 

garden cn p, and that under rain-fed tanks, such as uttur p , > 

,S The chief vaJiSi n es a°rethe white (vellei or rastdlei ), striped( 
or purple cane; the first appears to be the Mauritius cane, introduce* y oor 

some forty years ago; it has quite ousted the country cane, whi inercr^rv^nd 

variety. The cane is chiefly used for eating, the rastu.ct o J ggfolfow 

sugar It usually alternates with ragi and paddy, and in Cmmhatore is said to follow 
betol well, probably bemuse of the high manuring given to the h tte1 . J *” 

side das the bet sm-m for planting, because ot the abundant waUr tor the next 
nine months. I he land i' - heavily minured, usually by s cep folding at ajja^e eq ^ 
to 0,0 o to 8,000 sheep pc. acre for one night, at a cost of RjS to 20 > 


ghed six or 



and 

water is used than for a fv 


nonths* paddy crop, which requir 


a continuous 
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,„c Sfunu ,or a .onger i.n.c Five or six wcedings are given CULTIVATION 
each at the interval of a month ; occasionally a compost of ashes, cow-dung, etc., is ( 
applied to the roots when the crop 3 or 4 feet high, and the earth ridged up ove» 
it. At eleven or twelve months old it is ready for market or for making jaggery \ ^ 
occasionally ratooning is practised, and this second crop is said to be nearly as good 
as the first, but this is doubtful, since, if so, it would be a general practice. 1 he 
canes are all stout and strong, and being tied together when half grown, and sur- 
rounded by a strong hedge, they require no wooden props as in other districts. 

Garden cultivation is very similar. 

« The total area in 1881-82 was 3,890 acres, of which 1 , 3*4 acres were in Coimbatore 
taluk within 5 or 6 miles of Coimbatore town. The yield of cane, numbering about I 
35.000, averages 25 to 30 tons; ol juice 18$ to 22* tons, of jaggery 2 to 2* tons, and | 
oi sugar * 2 tons per acre. The outtur n of an acre will occupy a null worked by two | 

. pairs of bullocks, one in the morning and one in the evening, tor from 20 to 25 days. | 

The value of the jaggerv averages K210 to 240; the retail price is considerably higher j 
than the Drice got by the ryot. When the canes are simply cut and sold for eating, , 

Ri so to R200 is about the price realised. The manufacturing procejs is as follows: the 
canc il cut^irto p?e^ aW a cubit long, slightly beaten with a mallet and then passed I 
concibLui l ... , • t h as two vertical wooden rollers of karuvila 

f Ararnl wnod about 5’feet high and S inches in diameter, geaied at the top 
(Acacia arabica) wc>od about 5^ «i m lcver aUached to the head of one roller. 

by a peculiar endle ^f n re D X a nd carried to the boiler, which is a simple large copper 
T he juice is received po , j e „ an d holding about Ooolb of juice; it 

pan about 5 feet ln fed vvftlThe cane trash. Two charges, each added in I 

rou, sufc^ive a "nstalments. aie boiled each day, 18 modas r of mice.(-», 4 ooU> at 
iTsoecifkgrlvitvl being got through in that tune. The yield of this is about 250B) 

Of jaggery. lime° temper is added to prevent acetous fermentation, and the 

scum is carefully cleared off. Owing to the rudeness of the proc^ a great deal of 
the sugar becomes inverted, and is discoloured by partial burning so that the sugary 
mass Is a dark brown. When the juice has been inspissated to the consistency o ] 
thick treacle, the charge is struck by turning it out into moulds, which are small 
square holes cut in solid planks. Sugar is obtained exactly in the same way, except 
that it is 11101c rapidly boiled until a minute sandy granulation appears, when it is 
turned into a shallow tub; it is then continually stirred with paddles, and repeatedly j 
poured over the sloping sides of the tub until the minute crystals^ have somewhat 
developed by accretion. To secure a quick fire a little 
occasion on which wood is required. The outturn 
R230 to 250. 

i he following table gives useful particulars 
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The mill is clnmsv, difficult to move about, requires powerful bullocks by reason | 
of the faction of heavy, ill-cut screw’ gearing, and demands that the cam be twice 
squeezed ; the service* ot a ca> uenter are Irequcntlv needed, as the rough thread'- of 
the gearing are apt to give way. The boiling is the process that most requires 

* If the yield he 2 to 2\ tons of jaggery, by " sugar ” must be meant burn ; it < c» - 
b’tinly cannot be refined sugar, otherwise the jaggery would have to be more than 
double what is stated. 
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improvement; the ryots have recently adopted copper instead of iron for the pans, 
which is one step forward, but nearly everything: is yet to be desired in the process. 

iC An immense area of the land is available lor cane-growing'; 11,000 acres of wet 
land (occupied ), all of which would grow cane splendidly, are available within ten miles 
of Coimbatore town. 1 he Erode wet lands are too wet for cane, which grows coarse, 
while the juice is very watery ; a better irrigation system among the ryots would en¬ 
able these to be utilised. Near Dharapuram it is largely grown, and the area might 
be much extended. It is estimated that the cultivation of cane in Coimbatore, on 
3,800 acres, employs a fixed capital of about 22 lakhs as the value of the land, 
together with a floating capital annually expended of 5 lakhs ; the produce in jaggery 
and sugar alone is about 1,000 tons of sugar and 7,000 tons of jaggery, valued at 7-i 
lakhs, io this must be added the value of the cane used for eating and for supplying 
cuttings, wliich together absorb 10 to 15 per cent, of the gross outturn in cane. Ac¬ 
tual profits, as in cotton and other crops, are somewhat greater than here shown, 
since much of the labour here charged in moftey is that of the owners and co-part¬ 
ners ” {Man. Coimbatore Dist., 23$). 

CUDDAPAH. — “ Sugar-cane is principally produced in the sub-division, and is 
largely cultivated under the numerous small tanks. The cultivation of this crop 
lasts for the greater part of a year and a half, and it is in consequence alvva3's rated 
as a double crop. It is planted at two seasons, cither just before the Tune rains, or 
else after the north-east monsoon, and pays accordingly, either two ful assessments 
and one fussaliasiy (charge for second ''top on wet land), or else two fussaljasty 
r tes and one full assessment. It requires a large and constant supply of water. 
The average rate per a>ye is R6-10, and the outturn is on an average 200 maunds 

p er etcro, 

«< Sugar is in considerable demand all over the south of India, and forms one of 
the principal articles of export from the sub-division. The cane is sweeter and more 
juicy than that rais <1 in Tanjore or Trichinopoly, and a specimen of Madanapally 
sugar-cane gained a first prize in the Agricultural Exhibition at Madras in 1874. The 
common native mill used is made of tumma wood. It is formed of two screws fitting 
into each other, between which the suga cane is pushed with the fingers. The cane 
is crushed three times, and the juice, which has been caught in a pan below, is then 
boiled. There is a considerable amount of wastage in these mills, in labour for the 
throe crushings, and because even then the whole of the juice is not extracted. I 
have endeavoured to induce the ryots to use the patent sugar mills with two iron 
cylinders, which pre«s a greater quantity of juice with only two crushings, but have 
not as yet succeeded. The price of one 01 these machines {vis., fs225) is a fatal 
objection, and their weight prevents two or three ryots from dubbing together to 
purchase one, since the cane should be crushed as neai the field and as soon after 
the crop is cut as possible, and there is considerable difficulty in the transport of so 
heavy a machine. A native mill is constructed for a few rupees and is easily carried. 
Thete is doubtless an opening for the employment of European capital in the manu¬ 
facture of this article, and th 2 favourable climate of the sub-division would render 
Madanapally a pleasant as well as a central station for a European agent. In 1S72-, 3, 
the amount of acres under cultivation was estimated to be 2,384, which, c** cu- 
lating the average yield to be 150 maunds of jaggery per acre, would j 1 ” 1 , 

outturn of 3,57,600 mar, of trould be 

85,36,400. The cultivation of this product is 0.1 the increase, and the increase ou 
be even more rapid if there were a more certain water-supply. 

“Sugar-cane requires a constant supply of water for at least t 8 months, anrt U is, 
therefore, seldom that it can be cultivated by means of tank water only. 1 he numer¬ 
ous small tanks, however, though very ineffectua as a means o! storing water, are of 
good in moistening the ground, and of thus supplying the wells with water. Or these 
there are a very large number indeed, and the majority are situated in the sub-divi¬ 
sion. Without these wells it would be almost impossible to carry on the wet cultiva¬ 
tion, for by far the greater number of the tanks are dry before the second or Vuissae- 
kam crop of paddy is cu- (the first or Karticam crop is Irequently never planted). 
Sugar-cane is theiefoic seldom planted, except where the water of a well is available, 
and as the competition for the ownership of the wot Is is very keen,and as the majority 
ot the private wells have got into the possession of the wealthy ryots and village 
officials, it is they for the most part who grow it. Another reason which prevents 
the poorer ryot from cultivating this crop is the great expen se attendant on the 
preparation of the ground. As this product is o..e peculiar to the district, and as tne 
iiug.’-r produced ranks with the best in the Presidency (that of A nagram, which is 
raised under very similar circumstances of soil and climate not excepted), a descrip¬ 
tion of its cultivation may not be out of place. 

‘'Sugar-cane requires very deep ploughing, and the ground (say one acic) is gene* 
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rally ploughed over ten times with two or three pairs of bullocks, each separate CULTIVATION 

i I... f., , 1 .. .. r»_i .1 i ‘i • .. it ...n la nlnrpfl nn f h r* 1/1 


ploughing lasting for one day. Between the ploughing the manure is placed on the 
ground, and subsequently ploughed in. For an acre of ground not less than 6o 
bandies of animal manure will be u^ed and sometimes as many as ioo. The refuse 
of the Kanooga nut, from which the oil has been pressed, is generally used in addi¬ 
tion, when available, from 30 to 40 bandy loads per acre. Sheep are a Iso penned on 
the ground for ten consecutive nights for the sake of the manure, and it the ryot 
does not own a flock of sheep, he has to pay a shepherd S annas per night for this 
privilege. Then comes the planting. 1 his is done by cuttings, and the average 
number of cuttings per acre are as many as 8,000. The charge for such cuttings varies 
from rupees four to rupees four-eight per mille. The land is then prepared and por¬ 
tioned off into plots, intersected by deep trenches, fed by smaller ones, by means of 
which the water is carried round the whole plantation. The plants themselve s are 
banked up, so that the water acts upon their roots. The ground has to be conti¬ 
nually kept moist, and water is generally flooded once in eight days, and allowed to 
tand in the trenches until it soaks in or evaporates. As the cuttings grow up, there 
succeeds the continual labour of tving them together. There are from five to six 
tyings before the crop matures. These tyings consist of binding together five or 
six plants covering about one square yard of ground. During the whole of this time 
the ground has to be continually kept free of weeds, which grow quickly in the moist 
earth sheltered by the growing canes. The field must also be carefully fenced in, as 
cattle are very lend ot grazing on the sweet juicy stalks of the young plants. The 
fencing is generally done by thorn bushes, and is very effectual. After iS months of 
this culture the crop is ready to be cut. Before doing so, a mill is generally set up as 
near as possible, and a hut with boiling pans. The canes are cut gradually, and in an 
acre of ground the cultivating will generally last for about 15 days. Each cane is 
passed three times through the mill, and the juice is at once taken to the boiling pans. 
I i ere will be four such boilings in each day, and each boiling is calculated to produce 
2* maunds of jaggery. An acre of sugar-cane is, therefore, estimated to p-oduce 60 
boilings at ?\ maunds of each, or 150 maunds of jaggery. The average market price 
of jaggery is ki-4to Ki-12 per maund, so that the outturn is a valuable one. In 
order, however, to form an opinion of the net profit to the ryot, it will be as well to 
gl ;nce at the artual cost of production. For the details under this head, as well as 
for many of the particulars already given, lam indebted to the inquiries of the Sub- 
Division Serishtadar Teperumal! Ohetty. These inquiries I have also endeavoured 
to verify by personal investigation. The calculation is based upon the supposition 
that there are two or three members of the ryot’s family, so that he has not to employ 
so much labour as a stranger would haw to do. 


Ryot debtor for one Acre of Sugar-cane. 

To 8,000 cuttings, at R4 per 1,000 . . . 

To 60 bandies of manure, at io bandies per rupee 
To 30 maunds of oil-cakes, at 6 maunds per rupee 
To 10 nights of sheep penning, at 8 annas per night 
To rent for pan in which the juice is boiled, at ten anna- 

per diem. 

To rent for mill, at five annas per diem . 

To carpenter for regulating mill .... 

-* Total 


K 

32 

6 

5 

5 


9 

4 

3 

C5~ 


** The total expenses, irrespective of the value of the labour for weeding, ti’ing", and 
ploughing, amount to K65-1. To this must be added the rent ot the land, which, 
as the crop lasts for iS months and receives a constant supply of water, will have to 
pay, say, K8 original assessment and two extra ( fassuljasty) rates, or R8 in addition. 
The total cost of produc ion h , .therefore, K81-1, and the v due of the product is K: 
leaving a margin of profit of l-i 1 far 18 months’ labour to the ryot, or R95-15-4 per 
annum. This calculation, however, does not include the co t ot agricultural stock 
and instruments. No ryot undertakes the cultivation of nn aero of sugar-cane unless 
be has at least three [tai; ol bullocks, the original cost of which will not be l 1 s than 
R180. A bullock is Si P pose cl to last for ten years when used for wet ploughing , So 
thru one-ton Mi of KiSo should be added to the annual cost ot production. In addition 
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but, as no ryot can undertake the cultivation of an acre of sugar-cane unless he pos¬ 
sesses tne stock already mentioned, the crop is only cultivated by wealthy ryots. If it 
happens that the ryot has to irrigate his cane from a well, his cost of production is 
materially increased, for additional expense is incurred in raising water, both in bul¬ 
locks and servants. The result is that, though the outturn of sugar-cane is so good, 
it is generally only cultivated on mam or lowly assessed lands. In the complicated 
assessments which exist in this district much of the best land Ins been given away 
on rates lower thin those usually charged. This was frequently done in former years 
out of consideration to the proprietor on account of services rendered. On lands such 
as these and on inam lands, therefore, ryots prefer to cultivate sugar-cane. On the 
fully assessed lands they are in the habit of cultivating paddy, cholum. or raggy, 
since far less expense i i incurred in their agriculture, the crop is quickly ^matured, 
and in the evmit of a season failing they can count upon getting remission {Man. 

/ Cudd tpah Dist., 206 , 210-213). 

Ganjam.—“ The sugar-cane grown in Ganiam is of excellent quality, and is said 
to be the best in India. It demands more care and attention, however, than any other 
crop, and is never grown for two years in succ ^sion on the same land. 1 he ground 

requires to be well manured, with oil-cake or'other suitable manure. Sugar-< auc is 
estimated to require one-third more water than 1 ice, and takes ten months bet ore it 
reaches maturity. In spite of these drawbacks, however, the crop is one which is 
exceedingly profitable to the peasant who can afford to grow it. Sugai-cane is chiefly 
cultivated about Aska*’ {Mad. Afart. Admire., II., 7X). 

The account quoted above (p . 225) from Dr. Roxburgh s report now loo 
years old may be accepted as giving the main facts regarding sugar-cane 
cultivation in this district. From the chapter on the History of the effort to 
establish Sugar Planting .is a European Industry in India, it will be seen 
that attention was early directed to this district as one of the best in 
India. That interest may be said to have gradually matured into the 
Aska sugar mills—one of the largest and most successful works of this 
kind ir. India. 

GoDAVBRY District. — “ The mas aka or sandy regada soil is the best for 
this cultivation. Sandy soils also answer, if very well manured. The pure regada 
soil is the worst. Before planting a sugar-can■; garden, the ground must be ploughed 
at intervals for a whole year, at least ten times in all. Twice or thrice it should be 
manured, and the sheep and cows maybe picketed on it with advantage. During 
all this time the ground is left fallow. In the second year when the time of planting 
appron lies, it is again ploughed and levelled, and small beds, each two yards square, 
prepared. Water is admitted, and the soil dug up with the mamooty to the depth of 
eight or ten inches, and kneaded till it acquires the consistency of mud. I he heads* 
of the sugar-cane of the previous year, each about a foot long, and call 
then planted or buried in the beds at the rate of ten in each — they are placed hou- 
zontally and well covered with the mud, which is then allowed to dry tor ten w 
twelve days until it cracks, when sufficient water is again admitted to dose vp 
cracks. Each cane head planted will have four or five joints, and from ca J 
shoot spiings, and makes its appearance from jo to 30 days after p an i g. 
shoots spring from the sides of the first, some of which die. A ter Vf. f res h^ W ater 
the bods should be weeded from this time till the cane ts ready tor L : n ? i in |; n n the 
must bo adm'.u l every four days. In three months from the time of planting, t c 
sho.t s attain about t^heMit of a yard, and at this stage, it is usual for the outside 
leaves which decaying, have fallen down from the stalk, to be carefully vv.apped and 
bound round u as a support and protection. This operation is called top* suttu. 
When the stalk gets to the height of four or five feet it requires still further SjippOrt 
to prevent its being blown down. A bamboo, 15 feet, long, is placed between every 
two fanes, which, together with their offshoots, are bound to it j eight 01 ten mchM ert 
tne top ot the c ine are left loose, and any deid shoots are now removed. By me time 
the rane^ a e six months old a stouter bamboo is inserted between every two 0 
groups of shoots tied to the smaller bamboos, that is. just half the number of large 
bamboo au stuck in, and the groups of canes tied to them. From this time the cane 
requires to be tied afresh to the bamboo every six weeks, as its height mcreases; a - 

togethe; there are four separate tyings, besides the original topu suttu. Uhe ca e _ 
ready f or cutting in a year fro m the time of pla nting. In the Mogaltur and i aga _ 

* t ' 1<i fluent foot-notes on this subject, scattered throughout the series of 

Raiding district methods of cultivation as, for example, at pp> I2a, 4 » 


quotations 1 
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fnrl'-nfc ^ ar ff e ® x P nn Jiture is incurred in fencing - the sugar-cane gardens to keep out 
ver y destructive; for this purpose, bamboos are placed close to- 
of bamboos are required for thcse fenccs ” ( ^’- 

r i'K f w!!?fu’S an p * s cultivated in Nandyal, Kdlva, Ramallakota, Done, 
in 1 few nnces* v V hf»rn ° f Cultivation is the same as everywhere else. Except 

suirar-cane infrorJu^L^^ «.i S - manufactured, the cane grown is the Mauritius 
sent from Madras This .f." 5 ! llstrlct ln Fasli 1253(1843) when cuttings were first 
of the fnivr'nm'nnt f , v 3 cu J tl ''ation was for several years encourage ! by the remission 
Cambum andTfew o^r ^ ?° vvn with . !t - The native cane is still grown in 
Kurnool Dist .j 170) ° ** P aces ’ but su = ar is not manufactured from it ” (Man. 

North ArcOT. — Karmnba, Tamil; Cheruku. Telucru _ “This crOD is alwavs 

a^rds^md^f 1 ^ 13 ""’ fSF U " der a weI ' than^tanh slude fhe formS 

ElS ofdhk Pply ’ and the canes need constant watering for the tenor 
sive rrnn tn ■ ^ 1 t they are growing. It also needs much manure, and is an expen- 
fashinn P so fL fl’i, 80 ,a „ unly thc " cher ?<** attempt it ; in many parts it is not the 

It is Chieflv raUed ^K g T lU '- y {ar , n > ers .’ little 01 sSgar-cane is seen, 

and srllndfi n d r? b ° i the Ghauts, where its cultivation is carried on more carefully 

^"hhcahy than elsewhere, but a good deal is also grown in Chittoor, Chandra- 
gin, and the west of Karvetnagar. 

* he . re are several [varieties .of the cane, but the ordinary ones arc cr.llled rasthdli , 
in H pm l ^ r> red and big, which only vary in the size or colour, and are cultivated 
__ me way and with much the same results. The crop is never sown on the 
irrira^fTr^^ 1 ^ fK nSC f Ut,Ve i^ ears ’ A field which has carried paddy, ragi, or other 
it l£ low t Jul S *heiefore selected, and in December its preparation begins. Should 
across mrl a hanne r IS du £ ab roun d to act as a drain, and the soil is daily ploughed 
assist in nr f TOSS fo 5 .® ev ^ al ^y 5 until it has become thoroughly pulverised. To 
When the e ^* ct ’ Inen with heavy sticks beat the hard clods to pieces, 

several Have \ !? nC , enou 8’^» the surface is levelled and sheep are penned on it for 
also brought VsomeHn^ ai ?I°* Unt -°i f farniyard mani,rc > with faded kdnaga flowers, is 
ploughs. Then 1 \ ls sa * < ^* as much as 75 tons to an acre) and worked in with 

in the ridges are liohllv , J ° ut . A P r *! »s divided into ridges separated by channels, and 
sand to the acre each sef P it i- CU i ttln ^ s P rev ‘°us season’s cane, about a thou- 

are flooded onre’in four or fi'vp 6 P uw .dered manure. For a fortnight the channels 
■ S loosened with 0 hoe nr kv n i yS i 1 nt . d cuttings send out shoots ; then the soil 
week. After this the chnnn 5 . pl ° Ufirh . drawn b V " 1C "> and 110 water is allow ° a for a 
carried on regularly twice a cIear f d ; the plants earthed up, and irrigation ir. 

When they are a loot hi^h crSln } except »" ramy weather) until the canes mature, 
are buried in thc trenchc h^ (abov T the Gha "ts always of the kdnaga) 

attained the height o? a yard rZs X „T'- - the ,P hau ‘ s ««» wl > e " “’ey have 

each trench and in earh nif d g P J ts ln tbe ‘"igating channels at the head of 

cowdung and "vater ? la f?, a m ? u ? dor two 01 h ina S* oil-cake mixed with fresh 

thattimeasthe^dl. al . ,owed ‘o ferment for four days, and at the end of 
of which mingle with th A PaS , 6 * d0 j" “o’ 1 . tr , ench > a boy stirs up the mixture, a little 
has the verv^hestTfW u l ? r - anc, . ls carr >ed along with it This mode of manuring 
dop. y bCst cgect> but ls °"ly repeated once more during the growth of the 

and arTthTrrfore rol1 S 4 rC f °i' r / cet hlgh the "' sharp lelves begin 1° be , troI1 '>lesomc 
and hot wind® « rount J.the canes and tied, thus protecting them from thc sun 

upright sfc’ a P 1 eve i rtl,n ^, s f' ltfc,n ^ and keeping them succulent. When 6 feet high 
by which theran plan[ed on the -ground and bamboos tied to them horizontally, 
height. All are Su PPO f ted; a higher row is added as the crop increases in 

surrounding i viol fi n ] e we ?as have to be carefully eradicated and the thorn hedge 
ary or March - pt Infcacfc 35 cattle graze greedily upon the canes. In Febru- 

and a mill having i Cr ° P lS cut c ^ ose to tbe efreund, except a portion left for cuttings, 
a foot or so nf VuL °f? n S ^. U P. bard by, the juice is pressed out of each cane, after 


Us wmmit which bv 18 Slightiy tfiln Sti ..- - 

cylinders revolve the means °*. f opes is dragged round and round by oxen. As the 
in the j- -“issage with th C * a "^ arc introduced between them and carried through, parting 
Each cane is thus r ei !- V ,ce * w bich flows aiong a trough into a pot set on the ground. 
^ Passed two or three times, and as soon as enough juice has been 
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obtained to fill one of the broad shallow boilers the process is stopped for a time, and 
the liquid, before it has had time to ferment, is boiled, with some lime water, for 
about an hour, over a fire of wood and sugar-cane refuse, which burns with great 
heat. When sufficiently boiled it is poured into a tub or hollow in the ground faced 
with stone and is slowly worked about with a stick having a circular piece of wood 
at the end, until it stiffens and becomes jaggery. About 200 canes of the small, 
and 175 of the big, variety generally turnout a Madras maund worth of jaggery. 
The total yield of an acre is worth at the lowest Ri50, and often as much as K300 
where it is carefully tended” {Man. North Arcot Dist., 326). 

MYSORE AND COORG. 

References. — Burhanan-Hamilton's Journey; Rice, Gazetteer , Mysore 
and Coorg ; Agri.-Hort. Soc. ind. Trans., VII., 94. 

The detailed report furnished by Dr. Buchanan-Hamilton on the 
sugar-cane of Mysore would, even if an abridgement of it were to be fur« 
nished, run to many pages. The writer is, therefore, compelled to allow the 
reader to consult the original essay, or to learn particulars from the Gazet¬ 
teer— a work which should not be difficult to procure. The following brief 
statement of sugar-cane in Coorg may, however, be given, the more so since 
in many respects it is applicable to Mysore as well:— 

u The statistics of Coorg concerning the production of sugar are scarcely deserv¬ 
ing of notice, as its cultivation is extremely limited, being confined to about 20 acres 
of land in the whole Province ; and the plots seldom exceed one acre in size and are 
put down mostly at the lurid of the paddy flats, chiefly in the vicinity of Verajendra- 
pett in the Yedenalknad taluk. No sugar whatever is extracted anywhere from the 
cane, but when riue it is cut up into small pieces and offered for sale at the weekly 
markets, and none is cultivated in the taluks of Padinalknad and Kiggatnad. A few 
long stalks of cane are to be found growing in the back-yards of houses and in plan¬ 
tain gardens for home consumption. 

“ There are four varieties grown: (1) Nili kabu, or the bluish cane; (2 ) Patta- 
Palti, the striped variety; (3) Rosa dali, n superior kind, and (4) Cheni, a small 
coarse variety. The first of these varieties, the Nili kabu, is raised mostly in black 
soil mixed with sand. Patta-patli thrives both in black soil and white clay, while 
Rosa dali and Cheni are found to be best suited for sandy soils and those mixed wi;h 
pebbles. The Mauritius cane might be introduced with advantage, as it is of larger 
size and yields more saccharine matter than the common native varieties. It is, how¬ 
ever, doubtful whether the natives themselves will take any great interest in the 
matter. For instance, some stalks were noticed by me growing well among a field of 
sugar-cane near Chickamaglur in the Mysore territory. The natives said it had been 
introduced many years previously by Mr. Stok6S, and admitted that it was superior 
to the ordinary kind ; notwithstanding this, they said that all that they ever did to¬ 
wards perpetuating the growth was to plant the top slips equally agitia those of the 
ether kind just as they came to hand, and as an excuse for their mditierence they com¬ 
plained of its requiring more pressure for the extraction of the juice. Inc present 
method of tillage seems best suited for the climate and requirements of the country . 

As no separate assessment is levied on lands cropped with sugar-cane, and the 
patches cultivated with it are so small, it is difficult to state with any degree of ac¬ 
curacy the exact area under cultivation. It is roughly estimated nt within 20 acres. 

drenches 1 )< to 2 feet deep are dug 3 feet apart, over which weeds and other refuse 
are burnt ; cuttings 1feet long, taken from the top of the cane, are planted 1$ 
fi-et apart, usually in the months of April and May. They require tobe heavily manured 
fa ,t alter being planted, a second time after four months, and sometimes a third and 
fourth time later on. The ; oil is dug up round the plants after they have formed one 
or two nodes. All dry leaves are removed from time to time. The crop requires to 
be* irrigated once every 15 days durin ‘ the hot season ; in some places it has to be 
watered as often as once in two or three day a It generally takes 18 months to arrive 
at maturity, but the Rosa dali and Tatta-patti variety is cut in 15 months when 
grown on good soil. 

. “ The best soil for sugar-cane is block mixed with sand. It flourishes well also in 
a rich chocolate soil. 1 he same extent of irrigation is not needed as on the plains, 
as Coorg possesses a damp climate. 

' he cost of cultivation is roughly estimated at R3C0 theacre. As the cane is sold 
; raw state, no rhai ges are incurred in the manufacture of sugar. 1 he proceeds are 
u ated to yield R400, ora net profit of R100 to the ryot. 1 he profit, however. 
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depends much on the fertility of the soil, the supply of irrigation and the quantity of 
manure used. It may in places he Rioo more or R6o less than just given as being the 
average. It is a most exhaustive crop, and the soil requires to lie fallow for a year 
after to recover. * 

‘‘ I s difficult to estimate the production of sugar per acre, as the cane is not 
crushed m Coorg for that purpose. About 8,000 canes are grown on an acre plot, 
and if each be sold on an average at one anna in the market, they would yield R500, 
dahic'ux^ 0fcarr,aget ° t *’ cmarke t and retail vendor’s commission have to be 

“Coorg draws its supply of sugar and jaggery from Mysore. The quantity of 
! U S ar ‘° b ® !“ po / t ? d 15 nraunds, valuedat *26,264, or R20 the maund of 

8olh. 1 he quantity of jaggery imported is I>05 o maunds, of the value of F, 7 ,50o, or 
on an average 87-2*3 the maund of 8olb. 

It is needless to enter into the further details called for in the remaining para¬ 
graphs of the memorandum, owing to the very limited extent of the enterprise in 
Coor£. The cultivation of the cane might be extended over a much larger area of 
land m Coorg which is suited for it, but the chief obstacles to such extension consist in 
the sparseness of the rural population, and the high wages paid to labourers, who have 
to be imported from Mysore and the Malabar Coast. Were large irrigation works 
constructed* by throwing dams across the Cauvery and its tributaries, the Haringi and 
Latchmantirth, at points where the construction of such dams is said to be feasible, it 
might lead to this valuable product being cultivated on a large! and sufficiently remu¬ 
nerative scale in the low-lying eastern valleys bordering on Mysore, where the se ll is 
rich and labour is cheaper and more abundant than in other parts of Coorg. 

“ At present the attention ol capitalists in Coorg is directed almost entirely to the 
cultivation of cofree and cinchona” {Col. Hill , Commissioner of Coorg , 1882). 

IX.-BURMA. 

References.— Mason, Burma and Its People , 505; Gazetteer. Vol /., 
423-437 ; Agri.-Hort. Soc. Ind., Trans. :—lV., 184 ; VI., 129-148, Proc., 

jj Pr ° L > IS \r'P ; VUI " 54 ' 5 *> Pr0C -> 443 > 4S * '■ journal, 

II., 25?, Scl. 211-2:3, 271; III., 228-236 , Proc., 162-163 . *68,282; IV., 
VI., Proc 3t; Vroc., ?.$; A'., 43-50 (palms); XII., Proc., (i86r, 
down^o *1891**’ ^ ,3 ^ 2 ) ro >(iS63) 45 i An Extensive Official Correspondence 

. 1 ^T ea » Outturn, and Consumption.—-It does not appear that any 
additional information of much importance, applicable to the province as 
a whole, has been published since the date of Mr. Schofield’s Note on 
Sugar.. 1 he following passage from that publication may therefore be¬ 
ll ere given 

The area under sugar-cane is small. It has, however, increased considerably, the 
figures for 1885-86 being 10,500 acres as compared with 0,500 acres in 1S81-82. The 
outturn of coarse sugar per acre is reported to be 35 maunds. Accepting this rate, 
which seems rather high, the total outturn, calculated on the acreage of 1SS5-S6, is 3*67 
lakhs maunds. I he net imports are five lakhs maunds, so th .t the total consumption 
1S l a khs maunds, or seers per head of population (3$ millions). 

‘ 1 feat efforts are being made by tbe Provincial Agricultural Department to extend 
t.u* cultivation of sugar-cane in this Province, which at present imports largely from 
Upper Burma, Calcutta, Madras, and the Straps Settlements, though in some places 
its soil and climate are said to be well adapted to the cultivation. Mr. D. M. 

w ^ cn Director of Agriculture in this Province in 1882, wrote as follows : — 

- o 1 her '. car ? be no doubt in my mind, after what I have seen, that the Bilin tract 
^ remarkable degree suited to the cultivation of sugar-cane. The fact that the 
*p rw i n /• can on b*°m year to year producing cane at a constant and high rate is 
oHip.* ‘ ,n ?* s P ea ^ c °f tb© further iact that the land can bear, and bear well, 

°thei crops in the event of a rotation being expedient. 

the ] 1C - obstacle in the way of extension of cane cultivation in Tower Burma is 

menri’vr f,- ,, ne Q S Q°^ th e cultivators. Advances were made to these cultivators i *n. 
interesting ? ,883 . : relief is said to have led to a sligh! reduction in the rates of 

extract shov’s°M»af fP I,rovem . en ^ *© the condition of the cultivators. The following j 
the Shans at the 1 *1 f xpcr ‘ ment was interrupted by the outbreak of rebellion among 

..d *, saw sssttrSMS sss 
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year underreport, and R 17,820 were advanced to sugar-cane growers in the Bilin 
township of that district. The progress of cultivation was hindered and the recovery 
of advances was rendered difficult by the outbreak of rebellion among the Shans in 
December 1885. One of the most influential of the Shans in the Bilin valley joined 
the rebels and drew many after him. In consequence of these defections and of the 
prevailing disquiet, nearly R9,5oo of the advances made during the past two seasons 
have yet to be recovered. In consequence of the unsettled state of the Shwegyin 
district no further advances have been made ” {Paragraph yo } General Administra¬ 
tion Report , 1885-86). 

Mr, Edward O’Riley furnished many instructive papers to the Agri.- 
Horticultural Society of India on the subject of the cultivation of sugar-cane 
in Burma. Some of these deal with the efforts which had been made, about 
the year 1840, to introduce superior races of cane from the West Indies 
and other countries, but certain of his papers exhibit also the peculiarities of 
the indigenous Burmese cultivation. The following two passages may be 
given as an exemplification of these subjects. Speaking of one of the 
then most popular foreign canes— the Otaheite—Mr. O’Riley sayr; : — 

Your remarks on the subject of the Otaheite cane in 1 irhoot are very interesting : 
the same amount of produce, or even more on the average per acre of new soil, on 
this coast, may be obtained, with the very material (point in its favour of being 
entirely free from the attacks of white ants , a subject which appears to oppose very 
serious obstacles to the extended cultivation of the Otaheite plant in the Upper Prov¬ 
inces. I have given this point a good deal of attention of late, and after a personal 
inspection of all the Otaheite. cane grown in the vicinity, I have not found a single patch 
injured by the attacks of those insects, notwithstanding the fact of their abounding in 
the vicinity, and in many cases literally in the cane-fields , where they may be seen 
covering the stumps of the trees left after burning .the new jungle. It is a singular 
fact, that I have never heard a complaint made by the native cultivators of the 
ravages of white ants, not only in regard to the Otaheite cane, but of all kinds in culti¬ 
vation. To afford every information in regard to the nature and properties of the soil, 
the produce of which is exempt from this pest, I have the pleasure of forwarding in 
charge of Oaptain Russei of the Ganges , a box of the soil taken from one of the 
gardens, which is about the average of all the cultivation in this vicinity. In the same 
box are two paper parcels from Major Macfarquhar, at Tavoy, containing speci¬ 
mens of the soil of his garden, in which he states, ‘ that Otaheite cane has been 
growing for the last five or six years uninjured, although there are legions of white ants 
tin every direction.’ I trust that an exam: ation of these soils may lead to some data, 
that may be useful in guiding future operations in this description of cultivation. 

(t I find that by placing a good layer of common charcoal from the furnaces, undci 
all materials of wood, subjected to the ravages of white ants, they are well preserved 
and in no rase have 1 discovered anv damage when this precaution has been taken ; 
perhaps the application of the refuse of the furnaces to the soil,.when opening the 
furrows pievious to planting, might be attended with success tins respect j at an 
events it is worth the trial” ( Journals , Agri.-IIort. Soc. Jnd ., Vol. Ill., 2^9.) 

Mr. Edward O’Riley, in one of his communications to the Agri.-Horti¬ 
cultural Society of India, furnishes the following particulars regarding 
sugar cane planting in Burma 

“ '^he descriptions cultivated in this province are the rattan and red cane^, the former 
being in m re general use on account of its extreme hardness; the lattei, however, is 
superior in quality and generally attains the height of about 5 f ee t on an average with 
a diameter of 1$ inchesT 

“A site having been fixed upon for the purpose of planting the cane (always 
elevated above the level of the plains "which arc liable to inundation during the 
south-west monsoon) the cultivator commences cutting down the jungle, about two 
months previous to the rains, which is then burnt and allowed to remain until the 
first showers of the monsoon have penetrated the soil, rend* ring the prev iously hard 
iable, and without any further process the stoics are planted per¬ 
pendicularly m r..ws at the usual distance apart, covered over with the burnt so ‘i. lln< * 
allowed to vegetate without any r ther attention being paid them. A plough »s an 
article almost unknown to the cultivatorn, and in no instance ever applied to this 
0 of cultivation j the only method they have of preventing noxious weeds from 
springing up i by planting cucumber, chillies, pumpkins, etc., between each row, 
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effrrtq the oh^r^^Nnl 16 ^?T pe I- ty burnt soil possesses in this respect completely 

fSfeO fhe r b i^>h n^i 1 ‘ hel »vy fall of rain during the season (about 200 

soon and is at full mahirV^ attention paid it, thrives progressively during the mon- 
attenrlinrr a ^ in ? me ™ ont hs from the date of planting. The only labour 

enclosing, which is done with fh^artSS'j'burr t fe t °£ clea Ji ing a " d ' S 

d ere , ‘s T u h p e po c S°i j£zx p ; epa ?r“ m ' i ‘ c -p^ °f un t d <*.«, 

snot 1 The iuire \mrlr rt»-no C n ^ worked w ^h a buffalo, the cane is manufactured on the 
scum from ^ ■emovingthe 

thrown into a shallow frame whfre, from exoMum toto P- g = u ? ,clentl 5 ; ‘ ns P'^' d >‘ 13 
it is then cut into small squares a^d c^nveved to .tS. ’ 'r f ° r ? Sa u n ■ ma3S \ 

of at about Rco per loo viss of 3658)“ 7 th bazarsfor sa, «> where ,4 13 d,5 l ,osed 

acronnt he tHl 0l ^b,o g ,f S i ate i^ ent iS pr ,? cured fiom a cultivator who, not taking into 
Raoo bv his rnP^tlnn lf 1’ ° r th ? t °L b,s fam 'ly, assured me that he had made 
lakinfT evprv thin<> ’ 'n™ 1 • be scen » however, that his remuneration, 

SSiS»S?2L y 5 it 1 d a ? w,n “ 12 months for the completion of his 

than .i blni a v ", 3 r ", UC ' 1 greate I mducement to the natives to become cultivators 
■ u « d co 5 ,les > even at the high rales current here (*a rupee per day), 
more especially as the Burmese cannot be convinced that they should take their own 
!?n° ur ' nt0 account in their cultivation, and as the gross amount of returns appear to 
SSSne. ni , profit- | am decidedly of opinion that a very large extent of this 
f ; f " t '™ U < J. be s , oon 1,rous lt , mto cultivation were the inhabitants more abundant ; 
as it is, a number of persons who have become aware of the advantages detived from 
lr^ f ^T eaCed , clear V>S J un S ,e t0 a considerable extent, and as they pay 
J ve lll ile he ground, and the outlay required is only the trifling one for the plants, 
rvmntc »nnr. r 1?5.. mUSt n f cessard y en sue, an emulation will be created and improve- 
aided f p r e ^ nt sl °venly method of cultivating will obtain footing which, 

name to theq? n rf‘ U s t>m»lant of Kuropean enterprise and skill, will eventually give a 
nan 3® provinces hitherto not possessed. 

I he following is the calculation above alluded to— 

10 ooo^lant-? whirfr«'?ii y of ?r W j fe and two children can clear ground and plant 
as’hireif!coolies th^ could procure-' ma " ^ h ‘ S family WCre t0 empIoy thcir Ilb0Ur 

R 

1 he man Rio per month, 12 months . 

»he wife R5 per month, 12 months . 

Ihe children R4 per month, 13 months 

The crop stands him at maturity 
The average of each stole at the lowest i 
10,000 stoles, 40,000 canes, which produc 
sugar 60 viss per maund, 2,400 viss sel 
mein, R20 per 100 viss . 

Leaving a profit to the cultivator more tha 
procure as hired labourer for 12 months 

^ lus f he observed that very few Burmese will work even six months 
t ,ve *y ; hence the rate of Rio per month, which I have stated as the man’s 
wager tor 12 months. 

nrdJn^ 1 !! 1 a P a % peculiar to their character, the Burmese lool no farther than 
if avan i^ e . lct ^ tes » tIle onl y labour required to produce a fair crop of ratoons 
neither of b . ankin S’ th e plants during the rains and trashing them properly, 

clnrin! ? Ich ‘ s done; the conscc juenc is that the old stems being left to themselves 
th ouSh .l- 17 i ea f 0n , are either kided b y the heat or ehoaked by the parched suiface 
aDmiriB~ ,C " , e * resk r00ts mu ^ penetrate, and such straggling canes as make their 
(Tram to maturity are little better than rattans in appearance ” 

V M 6JQ ’ V ° l ‘ VII f I2 9 ~ i3 4)- 

c . as ° n sa y S: “ That Burma is well adapted for the cultivation of sugar-cane 
cane that'• te ^ e< ^ b y Mr. O’Riley, who made many tons of excellent >ugar from 
Abrlmo<?' i n * ^ m h^'«t. In Hindu; tan the mucilage of the musk melon* 

most ( ~ 1US (hlibiscus) moschatus, is used to clarify sugar, and it is one of ou: 

•nmon indigenous plants. Both the Burmese and Karens gro\u sugar-enne, 
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which they chew for its juice, and from which they make cake sugar. Considerable 
quantities are imported from the Shan States ; and I have seen as fine looking sugar' 
cane on the mountains of Toungoo as I have ever beheld on the flats of New Orleans.” 

Though dealing only with a section of Burma, the various papers 
which have appeared on the sugar-cane of the Beelin township may be 
mentioned as of special interest. This would appear to be the tract of 
Burma in which the greatest success has been attained and where expan¬ 
sion in the future is most likely to occur. Mr. Bridges defines this region 
as follows : — 

“The canc-growing lands extend for about 33 miles on the banks of the Beelin 
rives and for about 17 miles on those of the Thehbyoo. These two large rivers run 
nearly due south from the Yoma, and are separated by a tract of tree-jungle about 12 
miles wide, which is watered by the Choungbya, Choungsouk, and Gonyinweh creeks. 

“The availaole land is chiefly found on the banks of the Thehbyoo river, where 
cane-cultivation has only extended within the last four or five years. 

“ In addition to the land immediately available for cane-cultivation, there is a 
large amount of suitable land which remains uncultivated owing to various accidental 
causes. Thus the greater portion of the land now flooded could be reclaimed by con¬ 
necting it by cuttings noith and south with the Beelin river : these cuttings would not 
only drain the land, but also bring large quantities of alluvial deposit which would 
gradually raise the level of the land and rendered it suitable for cane-cultivation. In 
many instances the cultivators themselves are anxious to dig these cuttings : thus 
the villagers of Kadipoo wish to connect the Kanyinbin with the Beelin river ; the 
cultivators of Nyoungpalin wish to make a cutting from the Belingyo to the Beelin : 
these two sti earns are, however, Government fish* 1 ies, and the lessees naturally object 
to any interference with their rights. There are other fishe r ies in the cane tract which 
are, 1 believe, of little value, and the abolition of which would improve the drainage of 
the country. 

“ On the Thatone side of the river, and below Ngetchoon in the Beelin township, 
there is still land available for cane-cultivation, but this land has either been taken up 
for paddy cultivation or is chimed by the paddy cultivators as grazing grouna. 
Similar claims to grazing ground are made on the Beelingyo, near Beelin, and near 
Shwaynyo village on the Thehbyoo : these grazing grounds have not, 1 believe, been 
fixed by Government, and there would be no difficulty in fixing suitable grazing 
grounds in a tract where waste land is plentiful so as to allow of the more valuable- 
land being taken up for cane-cultivation. At Ngetchoon the Beelin river ish-apidly 
cutting through the paddy land in the bend, and th s land will have to be thrown up 
by paddy cultivators and will be taken up for cane-cultivation. 

“ Nature of Soil .—The soil of the valleys of the Beelin and Thehbyoo is almost 
entirely deep grey loam, mixed here and there with light clay. The land is covered 
by the floods for a few days at intervals during the rains to a depth of two or three 
feet and a thick layer of alluvial soil deposited on it. , . , 

“ Modes of Cultivation. —Where new land is cleared or land already cultivated 
has been left fallow, the cultivator turns up the soil with a hoe at the beginning ol 
the iains (May or ]une) : he then leaves the- soil to rest until Septembei, when he 
digs holes about 10 inches deep undone foot wide at intervals of, on^ind-a-half 
foot from each other. Three pieces of cane (agyoimg) about five inches long a. e 
then ,,fared in a slanting position in each of these holes, so that one end of each plant 
touches the ground and the other protrudes about an inch over the top of the hole. 
The cane-picces are the,, partly cove.ed up with loosened earth. There are generally 
three joints to each of the cane-pieces, and each joint has one eye. -Many of the 
young shuotr. being however destroyed by the beat or other accidental causes, it is 
Seldom licit. more than five or six caries arc found to one stool. ; . 

"Some cultivators plough their land three times at the begmmng of the rains in¬ 
stead of turning it up with the line; but the more general practices simply to run 
deep ? urrows through the land in Septembei and then place the canc-pieces longitu¬ 
dinally at tile bottom of the breach, which is about jo inches do. p and one^and-a-hall 
foot wide. The space left between tho furrows varies from two to three feet according 
to the nature of the soil. , , ... , , 

" Before the cane is planted, the land is cleared of grass and weeds. About ten 
d.e/s after the cane-pieces have been planted, the earth is loosened m the intervals 
between the holes and the cane-pieces further covered up with mould. In the month 
of Pyatho (begin Trig of January) the earth is again loosened and the plants further 
covered up. About the. month of Kazon (May) the land is again cleared of weeds 
and grass and the plants are then left until the month of Wagoung or Tawthaun 
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(August and September), when they are stripped of the leaves that have become old 
and withered. 

"There are generally three or four young shoots or ratoons which spring up from 
the old stool. Where these ratoons are sufficiently thick, no new plants are put 
down after the cane has been cut, but as a rule cane-tops (, kyanbya ) are planted 
(phaseikthee) in the intervals between the ratoons ikyann^ot) after the land has 
been cleared of grass and weeds : these cane-tops are about five inches long and are 
planted from November to the beginning of January, when cane-pieces can no longer 
be planted. The cultivators stale that one ta (0*28 acre) yields 3,500 cane-tops, 
whereas one ta of cane yields enough cane-pieces to plant out five tas (1*40.acres). 
Canes sell at R20 per 1,000, whereas cane tops sell at R2 per 1,000. 

" After the second year's crop the land is either left fallow for a year or again 
replanted with canc-tops and then left fallow the following year. Some poition of 
each plantation, except in very small holdings, is left fallow every year, as only 
enough cane is cut daily to supply the amount of juice required for boiling, and part 
of the land is still uncropped in Pyatho (beginning of January), when the sun is too 
hot to allow of cane-tops being planted. In land thus left uncultivated, the cultivator 
open plants paddy for his food provision after leaving sufficient space between the 
rows of paddy to put down cane-pieces in September. 

** Cost of Cultivation .— The cost of the different kinds of labour hired for care- 
cultivation is as follows : — 

Per ta (0*28 
acres). 


R a, p. 

Ploughing. , , .200 

Clearing.1 12 o 

Digging holes for plants . 200 

Planting . .180 

Loosening earth.200 

Ditto (second time). . . . . .200 

Clearing (second time) . . . . . . .200 

Pruning . 200 

Cutting canes* . 400 
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Total . 25 o o 

1 his hire includes the cost )f keeping the labourers, which is by custom estimated at 
eight annas a man per ta. 

i he cost of cultivation in a plantation worked entirely with hired labour would, 
therefore, amount to about R90 per acre. The greater number of cultivators, however, 
hire little or no labour and work the land with their families. Those who work 
very large holdings generally hire their labourers by the year and not by contract. I 
would estimate the average cost of cultivation per acre at R15 to R20. 

** The instruments used in cultivation with their cost are as follows : — 

P* 

The plough or teh .300 

The curved hoe Idagouk) 100 

The straight hoe ( pauktoo ) . ,, . . . .100 

The da for cutting cancs.080 


. °f starting cane-cultivation on new land .—The only extra expenses 

incurred m cultivating new land are clearing the elephant grass and fencing in the 
tund taken up. T he Cultivator, as a rule, cuts timber from the neighbouring forest 
to make a fence.and clears the land with his family without any hired labour. This 
work is done in the dry weather, and at the beginning of the rains the cultivator 
generally plants paddy, leaving space enough between the rows of paddy to put down 
cane-pieces at the end of the rains. He then plants out one or two acres of cane if he 
nas enough capital to buy seed and hire labour, but as a rule he only plants one- 
Omth or half an acre to obtain seed for the following year. In any case, he has to 
cu or about twenty months before he obtains any return from his plantation and 
to support him self and his family during this time. 


arh nr>,*° tourers are hired for cutting canes lor each mill used; they are paid R15 
their XV!th ° ut food, and they cut about one acre of canc a month, one-half 

Til ... M i ^ C . ln £ put down to cost of cultivation and one-half to cost of manufacture. 
1 ms would g,vc about R 4 as the cost of cutting canes per ta. 
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<K The thrifty Toungthoo manages to support himself and his family without 
incurring any heavy indebtedness by planting paddy and a little cane for two years, 
and working as a labourer in neighbouring plantation* until he obtains a crop from 
his own land : he does not work more than one-fourth or half an acre, and gradually 
increases the area of his holding. Most of the Toungthoos, moreover, start with a 
small capital, as they have generally worked paddy land before taking to cane-culti¬ 
vation, and their frienas and relatives give them seed-stock or supply them with the 
small sums they require at a tow interest (25 to 30 per cent.), so that altogether they 
work under exceptionally favourable circumstances. 

“ The Shans generally come straight from the Shan States to Beelin ; they bring 
lii-tle or no money with them, and being an enterprising race they generally attempt 
to start relatively large plantations at once. They are not satisfied, like the Toung¬ 
thoo, with cultivating one-fourth or half an acre, but plant out two to three acres. 
'They require a considerable sum to buy seed, machinery, boiling-pans, and to keep 
themselves and their family, for with a plantation of two to three acres, they have to 
devote all their labour to working their own land and cannot, like the Toungthoos, eke 
out their small resources by working for others. They generally require about 14 300 
before they obtain any return from their plantations, and as their friends are not general¬ 
ly rich enough to lend them such large sums, they are compelled to borrow from the 
Burmese and Chinese money-lenders at the rate of 48 to 60 per cent. The yield of the 
first year is seldom large enough to pay off the borrowed money with interest and 
leave them enougli to keep their family until the following harvest. They conse¬ 
quently borrow again and gradually fall into a state of chronic indebtedness, unless 
they work very large holdings, the yield of which will leave them enough to keep 
their family after paying off their debt with interest. 

“ Outturn per acre .—*The outturn per acre as obtained from crop statistics is as 
follows :— 



I Canes. 

Juice. 

Jaggery. 

Name of cultivator. 

N mber. 

Weight, 

Measure. 

Weight. 1 

1 

Weight. 

Moung Pouk Gyain , . 

Moung Sway. 

Moung Pan Noo . 

Moung Lan .... 
Moung San Dwa , 

is,185 

10,646 

8,825 

9,892 

ft 

38,750 

42,06875 

'.2,762-50 

29.191*28 

37,214*28 

Gals. 

2,734*78 

2,500*10 

2,580*35 

1,720*21 

2,04700 

ft 

25,316*85 

25,432*14 

25,818*75 

15.937*50 

20,326*78 

ft 

3,99i*25 

3,921*85 

3,966*25 

2,446*85 

2,937*50 

Average per acre 

10,809 

37,377*67 

2,328*43 

22,566*48 

3i45 2 *74 


The average generally given by the cultivators is 875Tb per ta y or 3,1251b of 
jaggery per acre. Other cultivators stated that the average was higher, and the 
experiments made would seem to confirm this view. I think a fair average would be 
1,000 viss, or 3,5001b per acre. _ _ , 

4t Manufacture of jaggery .—The canes bloom about the month of November; 
they are then severed with a da from the stool close to the ground. The branches at 
the top are given to the cattle for food, and the top, which is cut off where the hard 
caw: cud... h, preserved for planting. The canes are then divided with da into two 
pieces of about four feet eat h, tied up in bundles and carried by the cane-cutters to the 
where they are bruised and the juice extracted. 

“ I he mill consists of two heavy upright cylinders of about one foot in length 
and two feet in diameter. The cogs are circular and arc cut in two rollers superposed 
to the cru:ihin£ cylinders. A shall, about 12 feet long, is fixed to one of the upper 
cylinders and is turned by a buffalo yoked to it. 

'* A few unproved machines are now used in Beelin ; they consist of three upright 
pyingado cylinders, and the middle cylinder, to which the shaft is attached, turns the 
the other two by means ot short straight wooden cogs : these machines have been 
made by a Burman, Moung San Dwa, who imitated an English machine he had seen 
in Moufmein. The price oi the machine with two cylinders is about R50 ard of that 
with three cylinders about R70. 

“ I'-mr id Messrs. Thomson & Mylne ? S mills were left by me ir. Beelin with 
the cultivators. These machines were considered a great improvement on the wooden 
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ones, but the cultivators objected to the small size of cylinders; they would have hollow 
cylinders with a diameter of foot and a length of one foot, thus increasing the speed 
of the mill without any additional strain on the cattle. They would also have the 
shaft ten instead of seven or eight feet long. 

“ Cane was crushed with a Burmese machine at the same time as with one of 
Messrs. Thomson & Mylne’s mills, and the compared results are given in the 
following table:— 


CULTIVATION 
In 

Burma. 


Messrs. Thomson & Mylne’s 

mill (three converging cylinders) 
Ordinary Burmese machine (two wooden 
cylinders). 


Difference 


Messrs. Thomson & Mylne’s 

mill (three converging cylinders) 

New Burmese machine (three v.ooden 
cylinders). 


Difference 


Weight 
of cane 
crushed. 

Time 

occupied. 

Quantity 
of juice. 

Quantity 
of jaggery. 

a 

Mins. 

Gals. 

Ib 

84s 

125 

59 *i 6 

8o*49 

84s 

no 

47 *i 6 

64*18 


—15 

+ 12 

+16*31 

0 

0 

100 

4275 

61*42 

700 

75 

39'58 

56*87 


—25 

+ 3*17 

+ 4*55 


o compared with the Burmese machine in general use, Messrs. Thomson 
* ^ nC S m '^ was ! 2 P er . cen N slower, but yielded 20*28 per cent, more juice and 

™ as compared with the improved Burmese it was 25 per cent, slower, but yielded 
740 per cent, more juice and jaggery, 

th« been P reviou sly cut short, are passed three times between 

r f °, ? rs> handed back by a labourer who collects them as they come 

flmvcflr, he cane juice is received in a large bamboo frame, and thence 

flows through a bamboo gutter into an iron pan in the boiling shed. 

crushed cane (cane trash or megass) is dried in the sun for two days, and 
ing jungte ^ ^ brancheS of trees and dcad wood brought from the neighbour- 


» *. be * v * s ited Beelin the cultivators were in a great state of anxiety 
f their supplies of fuci, as the Beelin fo est goung had issued a general order 
or udding the cuttmg of any kind of timber in the jungle. This order was not, I 
e , evc i issued from any dishonest motive, but from the mistaken idea that the old 
ai ne w code were to be taken together and that the Government intended to 
nfr ' r ' i -°u^i 1 nd °f timber. It is to be regretted, however, that very subordinate 
rtf u 1 x d th V s he allowed to issue general orders ;nd disturb the population 
ot a whole township. 

wWk h{' ce ‘, s carried in chatrtics from the receiving panto the iron boiling pans, 
A , 4 rC /7 ce , ( ^hree in a row over a furnace dug in the ground. The tire is km.!!sd 
n '' j ~ n .” °J. furnace and boils all the pans 10 succession on its way to the chim- 
evnnr. f" e • hfl uor ls at best placed in the pan furthest from the tire, and as it 
imm i S 1 1S P asse ^ on by means of ladles to the next pan, and from this to the pan 
remnv .j l ^ OVCr *be fire. It gets thicker as it passes along, and the impurities ire 
work ton" , inean . 6 a wooden skimmer. In each pan is ; !aced a bamboo frame- 
iuic* in e boiling juice from escaping over the sides of the pan. After the 

into an ir n . rd P in has become sufficiently thick, it is taken off the fire and poured 
bamboo wbere allowed to cool for a few minutes. It is then poured on a 

pointed 1 mK sp . read even ly with a piece ot bone, and then divided with a piece of 
and packed » ° ,nto squares. After it has become hard, it is broken into cakes 
175U5 of jagg Way I? k^b 00 baskets covered with leaves. Bach basket contains abou'- 
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* The cost per mensem of the labour employed in the manufacture of jaggery is 
as follows ;— 


Two men cutting canes * at Rio each 
Two buffaloes at R7 each . 

One herdsman . 

One labourer to boil the juice 
Food of labourers 


Total 


R 

• io 
. 14 

• 7 

• 20 
. 15 

• 66 


** I he cost of labour is somewhat lower on the Thehbyoo, where the hire of the 
labourer who boils the juice is R15 and the hire*of a buffalo R4. 

“The monthly outturn for one furnace is generally taken as 1,250 viss of jaggery, 
and if the outturn per acre is taken as 1,000 viss, this would give as the cost ol manu¬ 
facture per acre R53 (52*80). To this amount must be added the annual wear and 
tear of machine! v, the cost of fuel, baskets, mats, etc., and the annual erection of 
crushing and boiling sheds. 

“ The crushing machine costs R50 and is stated to last about seven years; it 
Works about three months annually, and takes one month to crush the cane of one 
acre. It moreover requires annual repairs which amount to R3 or R4. The annual 
wear and tear for the machine would therefore be about R3'50 per acre. The boiling 
pans co^t about r, and are said to last about three year:;; as one set is used for each 
mill, the annual wear and tear per acre for boiling pans would be R2'3o; allowing 
Ri*2o per acre for the share of other expenses, the cost of manufacture would amount 
to R60 per acre. 

“ The labourers “who cut the canes also pass them through the mill. The herds¬ 
man not only grazes the buffaloes, but drives them whilst turning the mill and 
carries away the cane trash to dry. The labourer who boils the juice also breaks the 
jaggery into cakes and packs the cakes away in bamboo baskets. 

“ Although the hire of these labourers is always given by the month, they in reality 

* tiv rontmrf. TVw* hosrltnnn liia frr* Vi/^1 rl-.il-- a*. jl _ —/:___ _ . 


number of canes to v .ebl seven kyaws f ill of juice. If'the full monthly outturn is not 
obtained, the pay of the labourers is reduced in proportion to the dehciency. Some 
headmen make 10 kyaws of ir ggery a day ; their pay then rises to R25 per mensem, 
and another cane-cutter and buffalo have to be hired. 

“ Total outturn of the tract. — We have found that the total area under cane, 
is 3,300 acres, of which one-third, or 1,100 acres, is uncultivated. The area yielding 
sugai 10 the present year would therefore be 2,200 acres, which, at the average found 
0t 3,5 ° c „. per acr . e * ' vo '!'* y* el(1 7,70'>,oooll. of sugar. 

' Selling price of jaggery, —The selling price of jaggery at the beginning of 
the season varies from R35 to R30 pe, 100 viss ; latter in the season the price falls 
to R25 and Kj ; and tor two years ii is r>uid to have fallen as low as R9 P er t°° viss. 
T he cultivators generally agree in taking R25 per 100 viss as the average price, and 
this price may, I think, be taken as a fair average. 

“ Average profits. —In holdings worked entirely with hired labour, we have found 
that the cost of cultivation amounts to R90 and the cost of manufacture to R60 per 
acre. T he average outturn per acre (3,5oolb at R25 per S78fb) is worth R250; the 
net profit per acre, not including cost of leaving, would therefore be Rioo. In small 
holdings the cost of cultivation has been estimated at R20 per acre, and the cost of 
manufacture being kGo, the net profit would amount R170 per acre. In small holdings 
which do not measure more than one acre, the cultivator spends all the profits in sup¬ 
porting himself and his family, and in the larger holdings the profits of cultivation 
°^ en ( pay the interest on money borrowed. 

, 4 J (l KK cr y haw disposed of. —The jaggery is carried from Bcelin by four princi¬ 
pal routes— 

by cart to Wimpadaw and thence by boat to Rangoon ; 

(n) by sea from the Beeliu river to Rangoon ; 

(<p by cart from Dawoon to Thntone ; 

(</; by cart to Kyouksarit and thence by boat to Moulmcin. 

A small portion of the outturn is taken by boat to ” - vnta, and thence on elephants to 
rapnon and the Salween dist.ict, but the dangerous navigation of the Beelin river, 
owing to the numerous tapids below and above Wimr dav and the difficulty of the 
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* One‘half of this has been put down to cost of cultivation. 
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rout!f ge aCr0S5 the h ' llS ’ PreVCnt IarE ® < f uantities Waggery from being c.ied by this 

‘ 7 *' r ' ? H 1 ,' f a i?£ cr y' s carried by the Wimpadaw route, and the cost of car- 

nage is *as folbws : — 

fjy cart to Wimpadaw, R24 per 1,000 viss ■ 
by boat rom Wimpadaw to Rangoon, 812 to Rh D er 1.000 viss 
“ 1 .'" e v C ; °f iw beclin t° Rangoon would therefore amount to R38 per 

ia - s ‘ f 3e /J? ni “f!>°f the season, however, when the cultivators are most 

r ri’L rt V the high price then prevailing, to send their sugar to Rangoon, 
- ^ h, S her ( ow,I 'S the bad state of the road between Beclin 

■ “Ji k ,™ „lSitrf r.r! ■ of , a "y roa , d between : Kyiketo and Wimpadaw ; it 
then amounts to R24 per 1,000 viss between Bcelin and Kyiketo and to K16 per 1,000 

♦ V1S9 L b ti'r en and i Wimpadaw. At the end ol November this yea?the cart 

trac., between kyiketo and \\ impadaw was not practicable nnd tht ininrerv hul 

nl < ^ e v,l nSn,aU b0atS aI ° ng a haU dHed Up creek t:i Wimpadaw at fcos* of R14 

per ijOoo v lSw» 

“ A great dial was done for the Beelin road by Mr. Irwin who hid all 
and nullahs brdged, but nothing has yet been done to level this road. I would 
strongly recomncnd that this be done as early as possible ; but the most urgent road 
is that from Kyueio to Wimpadaw, as at th. end and beginning of the rains th°re is 
>5 ‘ he - a «'np for boats to pass and no road along i?h^h car”can tmvel 
so that all comnunication is then stopped for some weeks. A branch railway 


<1 T't ■■ . . -—f fiy sea at a great risk. 

Tl, lit, cane-cutivat'on, which is now rapidly extending along the banks of the 
i hclibyoo will mate it nec«pry to construct feeder roads connecting the different 
Milage* with the Beilin and Kyiketo road. These roads are absolutely necessary, as 
there IS no sufficient water for boat traffic in the Thehbyoo at the end of NovembeT 
and the sugar can on y be brought to Kyiketo by cart. emUer ’ 

. 7 h . e boats that tarry sugar hy the sea route to Rangoon are from the village, 

v'isShan'sugar cmnetf brother £SStt E 

getting broken. ** y thcr routes as the cakes are sent to Rangoon without 


1,000 viss. COSt ° f carrlagefr0m Dawoon to Thatone is said to amount to R2-8-0 per 


l«.„. p„«,« jageery ' from ilMcSTi 

b, itsarjjgsastez* h “ w ~ - ,ic -m— •—* 



Number 

examined. 

Number 

indebted. 

Amount of 
indebted¬ 
ness. 

Average 
amount of 
indebted¬ 
ness. 

Percentage 
of number 
indebted to 
number 
examined. 

Burmans « . 

Shans 

Toungthoos 

23 

75 

146 

10 

56 

65 

000 

j 

— ** c-C VO* 

R 

*75 

303'92 
102*53 

43*47 

74 06 

44*53 

Total 

244 

* 3 * 

25 > 43 <> 

194*12 

53*68 


P r ope'witv y ilf^ CrS 11 111 stat ? tkat the W se of indebtedness of the Shans is their 
entirely to r,U: . cultivators themselves attribute thei. indebtedness 

lenders. A rat , es of nUerest charged, and to the extortions ol the money- i 

am number of Shans gamble as much if not more than Burmans, but, j 

So 366 
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I be the err eater number of c ^? ra to be Hard-working and enterprising cultivators. 
The system cu c ,u;„oGp n ado^ tedb > J tIlcm accounts, in my opinion for their indebt¬ 
edness. They attempt to cultivate large plantations as soon as they *eacli this country, 
and are not satisfied, like the Toungthoos, with plodding on slow!}, clearing a small 
patch for themselves at the same time as they work for others. They consequently 
require large sums of money, which they can only obtain from the noney-leti der, and 
as the interest charged is never less than 48 per cent., the profits otthe plantav-ion are 
entirely swallowed up by the interest. Moreover, as the harvest approaches, the 
money-lender refuses to lend at money interest, and only advances money against 
paymrnt in sugar at the rate of R12 to R16 per 100 viss, so that the interest before 
harvest-time rises toToo and 150 per cent, per mensem. 

The documents which the cultivators sign are bonds mor gaging their land, 
ccivle, plant, and crop to the money-lender for a sum to be reprid whenever calle d 
upon to do so. These bonds are registered, and from that momcit the money-lendei- 
treats the cultivator as his serf: he docs not allow him to sell his cwn sugar, but sells 
it in his name and allows him Ri or R2 less per 100 viss than he his himself received. 
The money-lender also pays all the labourers employed in the nunufacture of sugar, 
and accounts are settled at the end of the dry season, when a now bond for the 
balance with interest is charged. If the cultivator refuses to sigj the new bond, he is 
told that he will be sued in Court and all his property immediately sold up. 

"This state of things is due, in my opinion, to the misconception of the people as 
to the effects of registration, which, in their opinion, renders enfo ceable any document 
however invalid and illegal its clauses may be. and to the fact that the civil courts, 
especially those of the Extra Assistant Commissioners, strictly enforce mortgage 
bonds without allowing any equity of redemption. 
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MANUFACTURE. 

Vernacular Names of the Various Preparations of tie Sugar-cane and 

Sugar. 

1.—Juice ok the Cane. 

This is the liquid obtained from the sugar mill. 

Vcrii*— tfas, Hind, j fias, kachras , kanchoras , Behar. 

2.—Refuse or Cane after expression of Juice—The Megass of 

Planters. 

Vern.—Pata, pdti, N.-W. P. 

3 .—Jaggery of Sugar-case. 

This is the sugar chiefly used by the poorer people of India ; it is best 
known as Gur or Gul. It might be defined a- an impure muscovado 
sugar which contains, in addition to more molasse*., a larger percentage of 
impurities -\nd pulp of the cane. It is boiled to a greater extent than is 
the case in the preparation of the next article R-.ib, and in some parts of 
the country the boiling juice is clarified with lime. More frequently, 
however, Gur is not clarified, the scum being boiled down with the sugar. 
Vcrn. —Gur or gut, mithdi, Hind.; Gur, Bfng.; Gtoh or Mithdi (sold in 
cakes bheli , chakki ), N.-W. P.; Gur (the balls bheli or rori), Pb.; Gur , 
Dec.; Vella m (or nulla vellatn), Tam.; Bellamu, bellum, iEL.; Bella , 
Kan. ; Vella, sharkkara, Malay. ; Akuru, Sing.; Guda , Sans. ; Qand f 
Arab. ; Kand y Pers. 

The jaggery or gur of palms is generally distinguished by adding the 
name of the tree to the word for gur. Thus Tar-ka-gi:r (Hind.^ or panai- 
vdlam or karaputi (Tam.), Palmyra-palm-gwr; Nartyal-ka-f (Hind.) 
and Tenna-veUam (Tam.), Cocoa-nut-^V; Sandole-ka-gur (Hind.) and 
Ich-tha-vellam (Tam.), Date-palmar; Mari-ka-gur (Hind.) and Kun- 
dar pauai vellam (Tam,), Caryota-palm-^Wr. 

4.—Sugar, Raw. 

ft is almost impossible to find an English word to express this sub¬ 
stance. It is the first stai'L in the refinement of sugar. The ras is not 
boiled to the ^ame extent as in the preparation ot g?ir, and the product :s 
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allowed to coot without being drained. The substance thus produced is 
never eaten, but is sold to the refiners. 

Vern. Rab, Hind .; Royadar, danadar, motki, hanzra, Beng. ; 
r “ wa > B M AR / N.-W. P.; Rab , Pb.; Rdb-shakkar , rab-ki-shakkar, 

j ?, c '> ■K a P~ s ' tartt k k<*rai, Tam.; Rdp-skakkara, Tel.; Gula, matsy' an ~ 
dika, Sans. 

5 * Molasses and Treacle. 

This is the uncrystallizable sugar removed or drained away from gtir 
(and to a less extent from rdb) in the preparation of various forms of com- 
mon brown sugar. 1 he finer qualities of this svrup (treacle) are isolated 
y the refiners. Both forms are largely used in the manufacture of 
sweetmeats, in the distillation of spirit (rum), and in the preparation of 
tobacco mixtures, etc., etc. 

V ““* — chhoa, lapta, Hind.; Math, chitrak (or chitS)gAr, kotra 
(treacle), B eng. ; Piitn lat (treacle), chhoa, sira (when used in the manu¬ 
facture cn tobacco it is called sagdr in Gaya ,gariya in Patna, and phdtik in 
South Bhagalpur), Behar ; Shim. (Eta), chota ( Jaunpup), N.-W. P.; 
Giil (Khandesh), Bomb.; Svddu khanda , Sans. 

1 „ No ?*? , ~T The bo i le(1 juice ( ras ) is sometimes designated sira (or shira) and may 
e used m the manufacture of rum of a superior quality to that made from molasses 
or chhoa, 

6 . —Sugar, Country. 

This is the coarse brown sugar used by persons who can afford to pay 
more than is usually charged for gur. In its preparation the cane juice is 
t u* Wf t,c on £ er . ^ ian is the case with gur, and on cooling it is stirred 
J ui 1 - ,C j S \ is ^ lowever 9 a refined sugar, though it is fairly 

rained. It may, therefore, be regarded as the Indian equivalent of 
scarcH^nw su ? ars - Tliere are many qualities of it, ihe inferior being 
i-ticlp ' l ° Gnt ^ rom S 11 * ar| d superior closely approaching to the next 

?shak a A U w'? V ° n f 4 efined su S ar !n the preparation of this article 
riis \.tmAn K ver# dar i fica non with lime and the scumming of the boiling 
than pur l e i^ V< h* V °^ ten flowed, so that it is not only a drier substance 

Car °M ly P re P? red ‘ and shakar are in- 

in their mannfartn * being purified any further. The object 

crvst ,s ’ t *r e , 0re - t0 obtain a certain colour rather than to 

crystalhze any portion of the « compost ” as it is often called. 

fUo rlf etr^tr^ bhira ' H 'ND.; B.t::cU-chtni, sar 

fc i *nn J Sa f kar > sankar , khdnr , bhura (when dry and of 

M U C0 0 u )y khand (when dry), N.-W. P. : 

t l ii?. ha : 5 \ kh “^ Mar *5 Gamnuskkar (or -chint-btr* or khand), Guz. ; 
Makh HTHt-shakkar, Dec. - Ndttu-sharukkarai, Tam. ; Ndttu- Ankara, 
J Nattu-panja § ara (or -sharkkara), Malay. ; Kala-saghia, kata - 
ef dJ** p if’' Nat-sakkare , Sing.; Dc'sha-sharkara, dcsha-patijasarctm, 
oans.; Sakkarul-kind , Arab.; Shakare-kindi , Peus. 

7.—Sugar partially refined. 

fined^ Th^f 1 .^ enera P*y denoted by the name^ given below is rab ,once re° 
now -iimncfi lS V? ?ay, it'has been washed and molasses (or it might 
not hnwAwr C f- treade ) removed from it by pressing. The sugar is 
the’sun nni / e ” t,re, y crystallized and it has been bleached bv exposure to 
ino- carl-c P° r /bis purpose the large lumps obtained from the press- 

ecfto thJ aie * ro ii den out under feet and left on mats, or otherwise expos* 
indeed to^int same remar ^ as already made applies to this and, 
the variahVf . r , cr ^ orm s of Indian sugar, namely, that, according to 
article .ini’if 1 ° l° Ca * Practice, there are many grades or qualities of this 
another o- 1 1 ° ura one district may be inferior to the shakar of 

given belr- e< L Ua Li t0 °* a third- It will.be seen in the account 

c v by Mr. Westland regarding Jessor sugar manufacture that 
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an inferior form of dhulud sugar is produced by pressing the rub within 
sacks until the molasses is removed. The article thus produced would 
appear to answer to the bura sugar of other parts of India. The better 
class dhulud , washed and partially crystallized with aquatic weeds would 
very probably be classed as an inferior quality of white sugar and differs 
from Mr. Westland’s paka sugar in the fact that the rdb has not been re¬ 
boiled and skimmed before being crystallized. The Jessor paka sugar 
would, therefore, rank as a good quality of white sugar. 

Vern.— Bura, bhura, Hind.; Dhulud (inferior qualities', Beng. ; Sh.akar 
(bura the Panjab is used to designate a superior refined sugar), Pb. • 
Bura-shakkar , Dec.; Burd-sharukkarai, Tam. ; Burd-skcikkara, T EL * 
Gula, Malay. ; Gula, Sans. 


of White 
Sugar. 


375 




8.—Sugar (White), or Once Refined Sugar. 

This is ordinary refined or crystallized sugar whether prepared by the 
Native or European methods. It does not seem necessary to enter in this 
place into a detailed description of the various methods of refinement. 
The reader will find much useful information on this subject in the pas- 
sa^vs which follow. Suffice it to say that the rdb purchased by the 
refiner in the preparation of this class of sugar is generally boiled, clarified, 
and the scum removed. The moist sugar first obtained on draining of! 
the molasses is known as putri and this when dry is khand. The process 
is thus effected ; the putri, is placed in conically shaped vessels and 
washed and drained of its treacle by water passing through from a layer 
of aquatic weeds, placed on the top. The cry stallized sugar, khand, form¬ 
ed below the weeds, is removed from the top and fresh weeds added till 
the whole has been crystallized. Various qualities of refined sugars are 
made by the Natives according to the extent of scumming, straining, and 
re-crystallizing. In the manufacture of the dhulud sugar of Eastern 
Bengal, the rub is apparently not dissolved in water and re-boiled. It is 
simply placed in the refining vessels and layer upon layer of aquatic weeds 
placed on the top until the molasses has been washed out and the mass 
crudedly crystallized. In the clarification of the rdb lime is, of course, 
very largely used, but various other salts sometimes take its place, such as 
the ashes of certain plants, impure carbonate of soda, etc. Milk is also 
often employed as also the mucilaginous substances obtained from cer¬ 
tain plants (Hibiscus, Kydia, etc.),or more rarely oils are added to the boil¬ 
ing solution of rdb (see p. 234). The action of these mucilaginous or oily 
substances appears to be that on coagulating they mechanically remove 
impurities. Superiority depends on cleanliness, careful clarification, and 

extent of washing and crystallization. . 

In many parts of India different qualities of khand are recognised 
according as it is obtained from the layer immediately in contact with the 
aquatic leaves, lower down or at the bottom of the purified stratum. The 
top layt r is in the Panjdb called chitti khand or white khand , below that 
kkana and the lowest of all ialauucha. There is perhaps no problem that 
is more perplexing than that of the classification of the various names 
given to the forms of refined sugar. Indeed, it would seem that while in one 
province bura denotes a superior quality of unrefined, or at most par¬ 
tially refined sugar, in others, such as in the Panjab, it denotes twice refined 
sugar, or misri . No classification can, therefore, be enforced for the whole 
of India,' though possible when the lesser area of a single province is dealt 
with. 

So much skill is required that the refinement of sugar has become a 
distinct branch of cnW rprise even in India. I lie cultivator never aspires to 
refine his own rub and prefers accordingly to 0iak cigur. Indeed, rdb is, as 
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a rule, made from the cane juice by the money-lender, not by the cultivator. 

It will be seen, however, from the remarks below that gradually a superior 
system of manufacture is coming into use which more closely approximates 
to the European methods. Though to a very small extent as yet, still it 
may be said direct manufacture of sugar from the cane juice has been 
taken up by some of the better class cultivators, using for that purpose 
especially prepared apparatus, designed for the use of small manufacturers 
with hand labour. ° 

(“white sugar), chinl (=China sugar =»r/i hi 
11 / Rr!l lND, rj-r i ^j < ua (superior qualities), paka sugar, dkop-chxni, 
chini (Qr £ cha c / iij \ i)i N .. W . p.. K hand 
wh . e . n a f y and bed when wet, Pb. ; Pandhara-sakhar , Mar.; Sap he d- 
sakkar, ujlo-cklni (or - buro-khand ), Guz.; Vellai-sharukarai [pdneha- 
aard in A i n Si 16 or pansadarry in Roxburgh], Tam.; Chin shakkara* 
teUa-snaRkara, Tel. ; BUi-sakkare , Kan.; Ven-sharkkara (or -panja- 
* ALAY * Saghia-phiUy tagiyd-phiu, BURM.'j Sarkara or shvJta- 
snarkaru (or d>anjasdram) 9 Sans.; Sakkarul-ahyaz , sufckar (as-sukkar), 
ARAB.; Shakare-supM, shakkar, Prrs. 

9* Sugar-candy or Crystallized Sugar, e.g., Twice Refined 
• Sugar. 

1 ho word khand in India does not correspond with the substance indi¬ 
cated by the English derivative from the same root, via., the Arabic 
hand. In Indian commerce, in fact, three widely different substances are 
goncially returned as "sugar-candy,” vis., misri, knsa misri , and chin?. 

f e } P^P^hon of all three khand as defined above is taken and dis- 
_. ec , led, and milk alone used in clarification. Iduaa misri is the 
nJr lVa °. nt . su g‘ur-candy. The specially prepared and clarified syrup is 
crv^Pdlilpc°rt S Tu vesse ^ s in which are suspended threads. The sugar 
Tl r »> nrl^ n ^ on tbe s ’ des the vessel in large crystals, 

tion of tho nlJ 1 so IT1UC ^ useful information regarding the prepara- 
smmr 'innmerous forms of what may be called double refined Indian 

to at ■ rnnt a revieiiTo^M, tha P ter , s below), that it does not seem necessarj 
kis , 7 k f these .' n this P. ,ace * Loaf sugar (hand or qand), as 

manv i f ihe mialitVif str ' ct 'y speaking, made in India, though 

ed in moulds and sold°in blocks thVtTs ™ d r su S ar ; ca ’' d y ^ for «“ 
loaf sugar ° KS tnat in some respects resemble externally 

% and > H«SD.: MM. BbKo.j Can- (or 
Kam ’ v A \ ’ tfarkandu , Tam.; Mala-katuli, Tel. ; KalkankaA 
NM.' I L Ul j ar ll tu * M ^ lay ; f Stftarl, Sing. ; Khand a , sttopaM, Sans. ; 
Nabai > * and > A^b. ; Qande-sufcdy kande-suped, Pers. 1 

IO *n r CUM ^ F,MOVED BY THK Refiner from the Boiling-pans. 
rally |-'nn' S sonu ' t,mes mixed with water and again boiled, it is then gene¬ 
ra .-W. P. Wn as t ilSava ') Vera .—Mail, tnaila, mahiya, Brhar ; Laddoi (Eta), 

Methods & Appliances of Manufacture. 

desn mt?o UCh r has aIreacl > bcen indicated (by the selection of provincial 
and p r - >ns °. ultlvat i n n) of the various methods of expression of juice 
lndia thVf 1 *^ 00 tfiercfrom °* the coarse and refined sugars, made in 
The re- 11 Is unnecessary to deal very fully with the Manufactures. 
(by what I** b,lve discovered that the object has been kept in view 

much inf * aS alread y been written) to bring together in this article as 
Sugar /^ ( /l”/ atl0n , as P ( ‘ ss ’ble, regarding the peculiarities of the India: 
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Ja w u ** r y rather than to furnish an essay which, while bearing on 
uu d be a technical treatise on the modern advances and machin- 
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ery used in the world’s sugar-cane area. This < emark must, therefore, be 
accepted as more especially applicable to the present chapter. To review, 
however briefly, the discoveries and inventions presently utilized, by the 
sugar-cane manufacturers alone, would necessitate the allotment to the 
present chapter of more space than can be afforded in this work for the 
entire article on sugar. The reader who may, therefore, desire information 
on these subjects should procure one or more of the special technical 
works which have appeared, and some of these will be found mentioned 
in the list of references to works consulted by the author. The article 
in Spons* Encyclopaedia may be accepted as a review of the chief inven¬ 
tions and chemical processes utilized by the sugar-makers and refiners, 
and the 90 odd pages, which have been there devoted to these subjects 
will be found highly instructive. The utmost that can be accomplished 
in this work will be to furnish a selection of descriptions of the methods 
and appliances employed by the Natives of India in the various provinces, 
aco Tippmed with such information as can be procured regarding the 
better known European sugar factories and refineries that actually exist 
in the country. Mr. S. H. Robinson, who in 1849 published his little 
work, Th Bengal Sugar Plante v , enjoyed, as a Bengal planter of 16 
years’ standing, opportunities given to but few writers on this subject, to 
form definite opinions regarding the character of the Native industry and 
the possibility of its improvement. In the introduction to his work he wrote 
ot the Native process that it " mav not inaptly be characterised as a bur¬ 
lesque on the more scientific ana comprehensive manufacture of the Eu. 
ropean planter and refiner. Yet rude and imperfect though it be when so 
contrasted, we should by no means despise it as unworthy of our notice, 
while seeking for the most beneficial modes of working in the same field 
with our larger capital and more scientific means and appliances. We 
cannot help admiring indeed how perfectly adapted the Native contrivances 
are, in every way, for the ends they are meant to compass; in giving 
the poor cultivator, as regards the first process of guV-making, the most 
effectual, cheap and economical means of producing a saleable commodity 
from the small patch of cane his labour is limited to ; and to the Native 
refiner similar advantages in cleaning and whitening for the market the 
limited quantity of sugar he is, with his small capital, restricted to work¬ 
ing upon. This may be better understood perhaps by the consideration 
that the quantity of sugar refined by one of the most substantial of these 
re-manufacturers for a whole year is about the same as an ordinary 
European refiner, with a single vacuum pan of medium size, can turn out 
in two days; and that the extent of cane cultivated, or owned, by any 
single ryot, seldom or ever reaches an acre /n measurement, and more 
frequently occupies less than half of that spaced* As it seems to the writer 
a volume might.be published on the subject of the present position and 
possible expansion of the sugar interests and capabilities of India and 
yet convey no more than has been thus pointedly indicated. The mistake 
of most would be agricultural reformers may be said to be neglect to 
consider the conditions and requirements of widia. Suggestions which 
in themselves are of the greatesi. value often lose entirely their meri 
when viewed from the stand-point of the Natives of India. With few 
subjects has this contention greater weight than with that of sugar Im¬ 
provements, to be of value to India, mu< t be regulated by a due consi¬ 
deration of the ncc<-ssi'ios and capabilities of the people. An intimate 
acquaintance with the methods and appliances presently in use and with 
the dispositions and even prejudices of the cultivators and manufacturers 
are therefore essential to the invention of appliances that stand a chance 
of ready and extensive adoption. It is useless to tell the cultivator of Icsf 
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than an acre of cane that he does not extract more than a half the juice from 
hi" plant, if the apparatus which it is proposed to supply him with, costs so 
much (even were he capable of purchasing it) that the loss of interest on the 
capital invested would be greater than the value of the extra yield* And 
this principle may be exemplified with illustrations drawn from eachsubse- 
quent stage up to the manufacture of the best qualities of refined sugar, 
oumce it to say that the most superficial study of the Indian sugar ques- 
tmn will reveal the fact that even in the present crude machinery and 
methods of manufacture vast improvements have been effected. Thus 
the clumsy presses by which a portion of the juice was removed through 
men standing on boards placed above and below the prepared cane, gave 
p ace to a pestle and mortar contrivance made of wood or stone and driven 
by men or cattle. This in time has in most districts been displaced by a 
primitive mill of two wooden rollers working either horizontally or verti¬ 
cally, and between which the canes are forced once or more times, until the 
juice is squeezed out. But within still moie recent times an immense 
improvement has been effected by the substitution of iron for wooden 
rollers. An iron sugar-cane press is, however, too expensive for the ordi¬ 
nary cultivator, but his willingness to embrace inventions that at all come 
within his means could not be better exemplified than by the success that 
has attended the issue of the Bheea portable iron roller mills. The ad¬ 
vantage of these having been recognised a few cultivators in a locality 
club together and purchase one. From the frequent allusion to these mills 
that will be found dispersed throughout this article, it will be seen that 
they are now being used in almost every district from one end of the 
country to the other. There could be no statement more unjust therefore 
than that the Indian cultivator or artizan is incapabte of improvement. 
He has only to be shown that a departure from the time-honoured prac- 
tice^ of his ancestors is in his own interests and can be accomplished by his 
limited resources, than he at once adopts the new method or appliance. 

In a memorandum furnished by Messrs. Thomson & Mylne interest¬ 
ing particulars arc given regarding the extent to which their portable iron 
roller sugar mill has been taken up. Having observed, these gentlemen 
say, the great losses sustained by the cultivators through the use of crude 
appliances— 

the efforts were made by the undersigned to contrive a crusher which, while Suited as 
regards cost, weight, simplicity, etc., to the circumstances of small cultivators, would 
Ue a real improvement on the machines then within their reach and means. The aim 
was to produce a machine which would remedy the serious defects of the Native 
appliances; be suited to the means and wants of the cultivates ; be so simple in 
i onstruction, that the village carpenter or blacksmith might repair it; not liable to 

•vnous aeramrempnf \^ _t. r i\. • * 


. rir* A • v/i i/juc .v't.iiui: inigiti icjhul iu % -- 

nV ® dera n§f e ment by the blundering of people inexperienced in the management 
niurl'm ^^chmery • and yet be of such si/.e and form as to be easily portable. By 
t 0 L- ci '*^ ,lnres a ^d arrangements, a light portable mill was produced which proved 
who PTr,vv aUa P te “ to the wants, means, and domestic arrangements of cultivators 

distrir f- nr»f*i ne Te sman pl°ts, that it has in a few years been adopted in hundreds of 
uistnc t, „ot than 200.000 being now in the hands of the people . , 

area < i rti,.* n,‘ ” ,T IT M ov<:mcnt did it prove to bj, that in a village in which the greatest 
a verv few v ^ cu t iy ators cou l ( f crush, previously, was about 30 acres, they planted 
worked off >cL n fS a , 5 )ese were first placed within their ieach, and y.itn them 
i hr rn-nnb? acres > while last season they have grown and crushed about 600 acres, 
w it-, r Pli > I*°c ^ OI ? e canals, and construction ol village channels to convey the 

hut V r *.k • * 0r lrr *? a tj° n has been another main cause of this large increase, 

cu i f - , , V 1 e ,m proved mill for crushing, it would not have been possible for these 

««l„ vl " avc worked off more than 50 acres at the outside. . . j 

at . cn C h .°P C 0 fading a kind of cane which would yield more, or richer juice, and 
NVrrii SIH ^ -°il and climate, seed cane was obtained from Lower Bengal, 

each w..r . i Crn . ^ r . ovince ^. Penang, Java, Mauritius, and other places. Portions of 
ethorU L V P ^ m the wa y usiia lly adopted in Bohar, and some according to the 

Ound most adv.lntnc»niiK in M>niritine nml nlht-r nlTlt C 5 . MCVCl't\l kinds Of 
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manure being aflso used. These trials appear to have started efforts to improve, but 
it has been found that none of the thick soft kinds would suit in Behar, and those 
which give the best results are what are locally known as mongoo , pansaihi, bar00k, 
and Bhoorli. The latter is being more largely planted lately, because it stands 
better than the others in wet soil, of which there has been a considerable increase in 
Shahabad since the opening of the Sone canals. Endeavours were next made to 
effect some improvement in the method of dealing with the juice. Mr. Alfred Tryer, 
an eminent authority on sugar, and sugar refining, has said that ‘cane juice, from 
the moment it leaves the cells, should be treated with the same care and cleanliness as 
is new milk in a well ordered dairy/ but the practice of the cane-growers of India, 
and their helpers, was, and for the most part still is, the exact reverse of this. 

“ The tenants of the Judispore estate were urged to exercise more care, the reasons 
for and advantages of doing so bein » explained to them, and a few of the most enter¬ 
prising were induced to go so far as to put a strainer over the mouth of the earthen 
vessel used to catch the juice as it comes frOin the mill, and so intercept trash, leaves, 
dust, etc., also to wash out (or rinse) the * receiver’ each^time it was used, and to 
fumigate it by inverting it over a pinch of burning sulphur. 

“ The result was that gur and rab of a much higher quality were obtained, but 
here came a difficulty such as in Indin frequently occurs to hinder improvements. 
These men by taking trouble have obtained a superior article, but found they could 
get no more per maund or per cwt. for it than could have been obtained if all the 
dirt had been left in it, and if no care nad b *en taken. It was not only an article 
unknown but was suspected, so that efforts had to bo made to find purchasers who 
cOiild appreciate it, s.nd. amongst others, Marwaree dealers, from places 1,000 to 
1,500 miles distant, were convinced that as it saved them paying rail freight for 
those long distances at the rate for sugar on so much trash and dirt, on thi ground 
alone, apart from other advantages, it was well worth their while to give a higher 
rate for it. The Rosa refinery also, 500 miles away, found that even with rail freight 
for this distance to be added, they could pay more for this clarified gur than they 
could for the ordinary qualities in districts much nearer Shahjehanpur. y 

“A further step was taken to try and devise some simple, inexpensive apparatus 
and method by which cultivators of small plots who crush their own cane could 
produce sugar similar in character to that which Messrs. Travers describe as 
‘simply raw sugar properly made by modern processes.> In connection with these 
efforts, Messrs. Manlove. Alliott, Tryer, & Oo. were consulted, and they, 
taking much trouble as well as interest in the matter, constructed for the experiment 
a novel form of Wetzel evaporator, with small steam boiler, fitted with special safety 
valve and other arrangements to admit of its being used by villagers having little 
experience in the management of such machinery or processes. They also made for 
the experiment a specially contrived portable centrifugal or spinner by which high 
speed could be obtained with hand power. Open evaporators, filters, and other appli¬ 
ances were made locally, and a second Wetzel was subsequently obtained from 
Messrs. Mtlnlove & Oo. These experiments (commenced in 1873) have been 
carried on from year to year since, and at an early stage proved quite successful as 
regards the quality of sugar produced, but as no good market coujd be found for the 
molasses, of which there was a considerable quantity, the indication for some time 
was, that the process must involve decided loss, unless a distillery were set up to 
work off and utilize t he molasses. As making spirits was no part of the programme, 
and as there was no inclination to do this, the project of success seemed far from promis¬ 
ing, when it was found that by carefully evaporate • the molasses in the shallow pan 
used tor the first evaporation of the juice in making tw? rab , a very saleable gur could 
be obtained which, being made- from the molasses thrown off by the centrifugal, and 
strained through grain sugar (itself made from clarified rab), was speedily recognized 
as being specially clean and pure, and so is from year to year increasing! v appreciated. 
Thus, a way was shown by which the millions of Indian cane-growers may secure 
greatly improved products and higher returns from their crop without any large, 
expensive, or complicated machinery, with only a small portable mill to crush the 
cane, an open shallow evaporating pan, a few minds (cheap earthen vessel-), in which 
the rab is placed for 8 or io days to let the crystals foun or grow, and a portable 
centrifugal, any or all of which appliances the cultivators can hire >r buy l he advan¬ 
ces of this prunes.- were found to be so real, the gain so substantial, that a demand 
arose for the small spinners which increased to a rush, and as with too rapid multiplica¬ 
tion of cotton mills, jute milk, tea gardens, etc. so with these spinners, an excessive 
number were started within a few months, sufficient time not being given for the new 
and ial products to become known over an area wide enough to admit of the whole 
quantity produced being sold at paying rates, and there was (or a time the usual dis- 















Products ofjndia . 


2 59 


Sugar-cane and Sugar. ( G . 


SACCHARUM • 
Sugar. 


manufac¬ 

ture 

of 

Sugar. 


appointment, but the demand has overtaken production again, and there is every in¬ 
dication of another 00001/ 

“It will be seen that the chief aim of these arrangements and experiments has been 
(1) to secure a better cane crop, and (2) to put the cultivator in the way of getting 
more sugar from the cane. Methods and 

“It was h it that, having regard to the conditions which prevail in India, it was best Appliances, 
to begin with the cultivators, and the results obtained so far appear to justify this. 

“Sir Edwai d Buck (now Secretary to the Government of India in the Depart¬ 
ment of Revenue and Agriculture), when Director of Agriculture in the North-West 
Province- and Uudh, became aware of the extent to which the cane-growers of Behar 
were taking to these new machines, and in 1877 obtained Government sanction to the 
procuring of a number which were sent to different districts of his province. As in 
Behar and Lower Bengal so further west, it took time to convince the cultivators, but 
after several seasons of doubt, hesitation, and suspicion, numbers of cane-growers 
began to inquire for the new mills, and a rush for them followed. Depots for supply¬ 
ing them were opened in various North-Western Provinces districts, and in June 1S88 
(VIr. d. B. Fuller, then Assistant Director of Agriculture, North-Western Prov¬ 
inces (now Commissioner of Agriculture and Settlements, Central Provinces), wrote 
regarding results obtained with the new machines as compared with the kolhu . ‘If 
we may apply the result of this experiment to the total production of sugar in these 
provinces, it follows that by the substitution of the Beheea mills for the kolhu now 
used, the total annual produce would be increased by the value of nearly a crore and 
a quarter of rupees,’ i.e., a million and a quarter sterling. The benefit has been 
increasing year by ye3r in the North-Western Provinces as in other parts of India. 

In the Panjab also depots were opened, and a district committee of leading cultivators 
reported to the Director of Agriculture (Colonel Wace) after trials made in 1883, 
r ?] on f y £ a > n per season, by using even the smallest size Beheea mill instead 

oi the Kolhu , was about R360, and that it gave ‘other important advantages.’ 
bimnr.- results were obtained in the Central Provinces, Madras, Lower Bengal, and 
other parts of India, and if only a third of R360 per season be taken as an average, to 
allow tally for mills which work only part of the season, as also for other deductions, 
the gam on the total number of mills 111 the hands of the cane-growers in each season 
from 1S74 will be 
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. 3,00,00,000 

• 12,57,96,000 


‘Ihese figures are based on the experience of cane-growers in various parts of 
India, and on reports made by officers of Government Engineers, and others who 
iave taken pains to make sure of the reckoning, and they indicate a small part only I 
™ enormous loss sustained by cultivators in India through defective appliances and 
crude methods. It is to be noted that these figures show what was being lost bv some I 
V l y, those who grow sugar-cane in India, and that they icnresent only that part of 
-he total which has been already recovered. What the total toi-s is in connection with 1 
is one crop can only be realized by those who have some knowledge of the careful 
reatnient which is* requisite to secure a full percentage of the sugar which cane or beet ! 
* ” c ,who have also had opportunity of observing the crude wasteful anoli- I 
3 an ^ me thods which are used by Indian cane growers, it is also to be noted that I 
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similar losses are being* sustained in connection with other crops such as oil-seeds, 
wheat, barley, maize, fibres, and dye-stuffs.” 

Having thus briefly indicated the advances that have already been 
accomplished, as also the fact that there exists in India a very extensive 
field for simple and cheap inventions, it remains only to sketch out the 
leading stages in the process of sugar isolation and refinement, as pursued by 
the European manufacturers, as also the more primitive systems of India. 
The following brief sketch of the European method of manufacture will 
be found to be compiled from Spons ’ Encyclopaedia , the details of the 
machinery used to accomplish each stage or process having, from want of 
space, been omitted :— 


Extraction 
of Juice. 

383 


L— Extraction of Cane Juice. 

u The juice in the cane exists in the plant enclosed in little cells, which 
are surrounded and protected by lignose (woody matter), the latter forming 
about y' ; of the total weight of the cane. The liberation of the juice may 
be effected. 

(1) by rupturing these cells , so that their contents flow out ; 

(2) by combining the crush: ng process with maceration in water ; 

( 3 ) by utilizing the membrane of the cells as a means of allowing the 

escape of the sugar and other 'salts’ in solution by the process 
known as diffusion, 3 ’ 

(1) Disintegrating.— “The imperfect liberation of the cane-juice by 

the crushing process of the ordinary mill has led to experiments in other 
directions. One result has been the invention of machines for effecting a 
more thorough mechanical disintegration of the cane-tissue. These may 
be conveniently considered under three sections :~(a) Defibrators, (6) 
Bessemer’s press, and (c) Bonnefin’s rasper.” By the process (a) the 
cane is reduced to pulp, and by subsequent pressure 77 per cent, of juice 
13 said to be separated. Some of the defibrators break the knots and 
joints and thus simply prepare the cane for the ordinary mill. By Besse¬ 
mer $ invention plungers were worked in cylinders, across whose path the 
canes were passed endwise and were thus crushed section by section. 
I he result was unsatisfactory, and the invention never came into general 
use. By (c), Bonnefin’s rasper, the cane is reduced to shreds by saws 
alternately moving through a cradle, then pulped by disintegrating 
apparatus, and the juice separated by pressure. . 

(2) Maceration. —“It has been sought to facilitate the extraction of 
the juice by submitting the cane to the action of water or steam, eithei 
before the crushing operation in the roller mill, or at an intermediate stage 
between two such crushings. It seems to be undecided whether the satur¬ 
ation or the extra crushim r should be credited with the increased yield of 
juice. Probabb' both assist, but it has been stated that the return of 
juice is raised from 60 per cent, to 75 per cent, by previously slicing the 
canes longitudinally, without any application of water or steam.*' 

(3) Diffusion. All the processes hitherto described for extracting 
the juice from the cane have depended for success upon the more or less 
complete rupture of the juice-coniaining cells. ‘ Diffusion’differs from them 
essentially, in dispensing with the breaking up of the cells and the machi¬ 
nery required therefor The chief development of the diliusion process 

hac been in the beet-sugar industry, but several methods of applying it 

to cane have been introduced. The cane is even said to possess an 
advantage over beet with regard to diffusion, in that the nitrogenous 
matters are so placed in the secondary cells that water at a high tempei- 
ftture can be used without injuring the membrane.” 
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The first operation is to slice the cane, and this is accomplished by 
various machines such as that patented by A. Join & Co., by Bous- 
caren, or by Fraz Rebicek. There are various systems of diffusion and 
many patent machinery to accomplish the variations of the principle which 
they all manifest, namely, the removal of the saccharine substance by 
means of water at certain temperatures. 
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D* Defecation and Clarification. 

ky any Of the methods described, extracted as much as 
possible of the juice from the cane, the next operation is to eliminate 
from that juice all matters regarded as impurities from the sugar-maker’s 
point of view, t.e., everything except the sugar and the water holding it 
in solution.” b 

• (i) Preliminary straining.— “ First of all, unless the juice has been 
extracted by diffusion, it is necessary to remove the gross impurities 
derived from the breaking-up of the canes. This may be done by a 
series of strainers, arranged so as to be easily removed, cleaned and 
replaced. One of the best contrivances is a modification of the endless 
wire-web strainer, not essentially different from that on which the rag- 
pulp of paper-works is agitated and filtered from a great part of its 
water. r l he wire gauze in common use has 40 to 60 threads per inch, but 
it can be obtained of 80 to 90: the finer the better, provided the web 
presents a clean surface as fast as necessary. The strained juice is re¬ 
ceived in a shallow tray placed immediately under the horizontal part of 
the straining web, and passes thence by a guiter to the clarifier. The 
^luef means introduced for cleansing the juice are heat, chemicals, and 
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(2) Heat. — “ Heat alone will exercise beneficial effect both by check¬ 
ing acn lty—scalding the juice prevents acetous fermentation setting in, 
pro ably by destroying the fungoid germs which are its necessary accom- 

Pa - , i ,m u n i t 4 ( Pre l um ^ bly . its cause ); an d by evaporating a portion of the 
auds holding the al luminous matters in solution, whereby the albumen is 
coagulated and rendered insoluble. It is also a valuable aid to the 
action 01 chemicals upon the juice, increasing the energy of the reactions 
set up, and thus greatly reducing the duration of the operation. Hence 
heat is now universally availed of in recognized processes of defecation 
and clarification. But^ if the heat is applied injudiciously, much of the 
crystallizable sugar is inverted. As the degree of heat employed is a 
matter of vital importance, it is most conveniently applied in the form of 
steam, that being readily controlled. 

T , *\r) ,e use of the clarifier may be*described in general terms as follows, 
f he juice is raised to a temperature of 8o° (I76°F,;, and sufficient milk of 
T J me 1 added to neutralize the acid in the juice. The heat is then conti- 
i ll p scu . m of impurities has risen to the surface, and commences to 

If" ’ * t,me occupied in this should be about 10 to 12 minutes from 

licnior n ‘ me u Cement °* tbe 0 P era * 10n - The steam is then shut off and the 
cd the / S a owe< * to subside for 15 to 20 minutes when the scum remains 
them /li \ Some heavy matter will have fallen to the bottom, and between 
The da^fi • clarified cane-juice, clear and of a pale straw-colour, 
the smaVl .f atlon being complete, the two-way cock is first turned on to 
turned i a R erture > until the top scum begins to appear ; the cock is then 
ment an a * ar £ e wa y» and the plug is taken out. The bottom s di 
bavs and ' t0p - s . Cum are conveyed to a cistern, whence they are placed in 
portion < t [ an ^J u,ce remaining in is squeezed out, leaving only a small 


f itter behind. 


s. 


-386 

O'" v 


Heat. 

386 













mtsrify 


Dictionary of the Economic 



SACCHARUM : 
Sugar. 


Preparation and Manufacture of 


MANUFAC¬ 

TURE 

of 

Sugar. 

Clariiication. 

Chemicals. 

387 


Filtration. 

388 




(3.) Chemicals. —“ Of these the most important and most widely used 
is slaked lime ; following it come bisulphide of lime, sulphurous acid, lead 
acetate, and sundry special compounds, as well as antiseptics. 

Lime . — “ The effects of heating are greatly augmented by the simul¬ 
taneous application of a strong alkaline earth, such as lime, which com¬ 
bines with the liberated acids, and with any carbonates present, and thus 
forms an insoluble precipitate, which carries down much of the impurities. 
But any excess of lime beyond what is required to neutralize these acids 
will re-dissolve the coagulated albumen, and preserve it in a state of 
solution, until the excess of lime is again neutralized by addition of acid. 
The operation which is called ‘tempering* is thus obviously one of 
extreme delicacy. The first point to ascertain is the exact amount of 
lime required by a given quantity of cane-juices.” Various methods 
and apparatus exist for determining this, so that the matter is placed 
bevond the necessity of experience—often a very uncertain guide. 

Bisulphide of lime has been used towing mainly to the bleaching and 
cleansing - action of the sulphurous acid employed along with cream of 
lime. Other alkaline earths have also been proposed such as barium, 
strontium, etc. Their effect is more powerful than lime, but they cannot 
be said to have come generally into use. Sugar 01 lead (sub-acetate of 
lead) was also proposed as a defecating agent, and sulphur and chlorine 
compounds have similarly been recommended. 

(4) Filtration. —“Filtration of the juice is a necessary adjunct to 
the defecation by heat and chemicals, its object being the removal of 
the matters rendered insoluble by these operations. The chief kinds used 
are bag, charcoal, and capillary filters.” It is scarcely necessary to say 
more on this subject except that the use of bone and other animal charcoal 
filters, to which the Hindus object so strongly, are employed at this 
stage, but they are by no means indispensibly necessary. In fact many 
other processes exist by which the filtration is effected without the use of 
charcoal in any form. In the first process, mentioned above, cotton-twill 
filler bags are used, and in the third by capillary attraction along bundles 
of fibres, the saccharine juice is separated from the impurities. This is 
F, A. Bonnefin’s method. 
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III.—Concentration and Granulation. 

“ The cane-juice, reduced to the condition of a clear solution of sugar 
(with some few salts as impurities) in water, has next to be deprived of so 
much of its water as will permit the sugar to assume a solid (usually 
crystalline) form. This operation, termed‘concentration* and ‘ granula¬ 
tion*, has been described in principle. The inversion of sugar during 
concentration of cane-syrup is said to be prevented by the introduction of 
superphosphate of lime into the juice before boiling. There is no evidence 
as to the practical utility of this plan; but phosphoric acid appears rather 
to aid the crystallization of sugar, and the process would therefore seem to 
be based on good ground. Both heat and cold have been applied to the 
concentration of cane-syrup, but chiefly the former.** 

(1) B y H eat.— “ The means by which heat is applied to the evaporation 
of cane-juice may be described under five separate heads, according to their 
principles (0); Pans heated by ft re ; ( b ) pans heated by steam ; (e) film 
evaporators*, (d) vacuu m-pnns ; ie)bath evaporators ; if) Pryor's concretor. 

(rt). Pans heated by Fire.—" The (earliest and crudest system of evapor¬ 
ation was the ‘ copper-wall* or ‘battery’ of open, pans called teaches* 
(taches, tayches, etc.). The first two pans of the series are the clari¬ 
fiers ; thence the juice flows into the teaches, sheet-copper pans set in 
masonry on a descending plane. As the juice concentrates, each lower 
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pan fills up with liquor from the one immediately above it, until the 
density of the liquor in the ‘ striking-teach ’ permits granulation, when the 
mass is ladled into shallow wooden vessels, and conveyed away to be 
* cured.’ By the oldest method, the liquor was ladled throughout the 
series. More recently an improvement was introduced, consisting of a 1 
copper dipper, fitting inside the striking-teach, and having at the bottom 
a large valve opening upwards and worked by a lever. The dipper is 
attached to a crane, which commands the striking-teach and the gutter 
leading to the coolers. This greatly economises time. The furnace for 
heating the series is set under the striking-teach ; the heat passes by flues 
to the chimney or to the boiler-flue. In working a battery, the difficulty 
is determining the exact moment when the boiling of the e sling’ in the 
stricking-teach must cease, ».e., when to make a 4 skip,’ great skill and 
experience are required to suit each kind of juice. The main point is to 
bring ab.ut crystallization in the sling in as great mass as possible after 
it cools : if the sling be taken out too soon, there will be only a few large 
irregular crystals and a quantity of sugar will be left in the molasses; if 
the sling be boiled too long, a sticky mass of tiny crystals and syrup will 
result, from which the molasses can only be drained off with great diffi¬ 
culty, and from which it is impossible to obtain clean, dry, and hard 
crystals. An experienced * wall-man’ knows the approach of the striking- 
point, but a good test is the following. Pour a spoonful of the boiling 
sling into a glass of clear water; if, after a minute’s cooling, the sling can 
be formed into a ball which does not stick to the fingers, and slightly 
flattens itself on the bottom of the glass on being dropped in, the correct 
period has arrived for striking. The continued use of the copper-wall is an j 
illustration of the backwardness of the cane-sugar industry in many places. I 
Its drawbacks are—(1) waste of fuel ; (2) the amount of labour required and 
length of time occupied ; (3) consid°rable waste of liquor in the sloppy : 
manipulation; (4) the proportion o r molasses produced is intensified by | 
the churning-up of the liquor and onsequent admixture of air, and by the 
irregular and uncontrollable ac< ’jn of the heat upon the surface of the 
metal with which the liquor is .n contact.” 

( b) Pans heated by Stea “ The simplest form of steam evapora-! 
ting-pan consists of a rer angular wrought-iron tank, at the bottom of 1 
which is a series of corner steam-pipes, connected by gun-metal bands 
brazed to them, and carried on wrought-iron supports. The tank is j 
fitted at the side with a steam-valve at “One end of the steam-pip^ range j 
at the other side, is a cast-iron box fitted with a wrought-iron pipe, for the 
escape of the condense-water to a condense-box. This form of evaporaton 
presents a large heating surface, with facility for cleaning. By passing , 
the ends of the steam-pipe range through stuffing-boxes, the pipes can 
3 e turned up, and all parts of the interior of the tank be readily cleaned— ' 
a matter of great importance,” 

■ ) Pilm Evaporators .—-** Under this head are particularly included | 
those evaporators which depend upon the principle of exposing thin 
til ms of liquid io the action of a heated surface in the open air. They 
are generally known as "Wetzels’ among planters, and comprise the 
1 pans bearing the names of Gadsden, Wetzel, Schroeder, and Bour, 
and many modifications, some of which, such as Murdock’s, h raj steam- 
heated coils. The original form was Aitchison’s simple cylinder, revolv¬ 
ing with partial immersion in the liquid, and heated internally by steam. 
In its revolution, the cylinder carries on its surface a film of liquor, whose 
water is soon evaporated In the Gadsden pan, the cylinder is replaced by 
a skeleton cylinder, consisting of two metallic discs, connected by a series 
of metallic rods fixed at short intervals around the periphery of each disc. 
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Here the drawbacks are the churning of the liquor (except at very low 
speeds), and the insufficiency of the heat derived from the steam-jacket of 
the pan. Wetzel’s improvement upon this is the substitution of steam- 
pipes for the solid rods. 

( d ) Vacuum - pans .—** The principles which control the boiling of juices 
in vacuo , and the details of the construction of a vacuum-pan, need scarce¬ 
ly be gone into in this place. Briefly, it may be described as a closed iron 
vessel warmed by a worm or pipe passing through it, along which steam can 
be forced. The air-pump is started, and as soon as the vacuum reaches 26- 
27 inches, thefeed-cock on the side of the pan is opened, and sufficient liquor 
is drawn in to completely cover the first coil; steam is next turned in, and 
the liquor rapidly concentrates; fresh supplies are admitted at short inter¬ 
vals, the feed-cock being opened, say, for 15 seconds at a time, until the 
mass commences to show ‘ grain.’ The grain is fed carefully, the cock 
being opened frequently, and each time the quantity admitted is increased. 
As the amount of sugai in the pan continues to augment, steam is turned 
into the 2nd and 3rd coils, until, at the .completion of the charge, the pan 
is nearly full, or just below the sight glass. In this way, the 4 grain * 
‘grows’in size. On the conclusion of the boiling, the vacuum is de¬ 
stroyed, and the charge is run out into a tank, and allowed to stand for an 
hour or two, when a further crystallization takes place. 

“ The grain formed from syrups boiled in vacuo is larger and more 
solid than that from y rups simply concentrated to crystallizing-point in 
open batteries. A Cuban hogshead will contain only i,6oofb of sugar 
made in a copper- wall, but i,8oofb of vacuum-pan sugar. By the use 
of the vacuum-pan also, the planter is enabled to boil his molasses, and to 
extract from 1 gallon some 4-5B) of sugar, still having a second molasses 
for the distillery. 

{e) Bath Evaporators The tempered juice, prior to evaporation, 
presses through a ‘ continuous preparatory a metallic vessel 32 feet long 
anu 18 feet broad, divided by partitions into four chambers of 2 feet in width ; 
each chamber has a central partition not quite extending to one end, with 
holes for the inlet and outlet of a heating liquid, which therefore travels 36 
feet in the chamber, on leaving which it is reheated. On the partitions, is 
a copper pan divided so as to form a continuous zig-zag channel about 
l,loo to 1,700 feet long, the bottom being immersed in the heating liquid 
circulating in the chambers below The juice is admitted at one end, and 
issues at the other. Along one side of the pan, are hollows to collect the 
heavy bodies deposited during the flow of the liquid. The juice, intio- 
duce3 at 15 0 (59'F.) being in contact during a travel of 1, 1 00 feet or more 
with a liquid at about 99° (2 io°F.), leaves the further end of the pan 
at 8o° to go 0 , deprived of heavy organic and inorganic matters in suspen¬ 
sion, and of light matters which become separated and rise to the surface. 
It successively fills capillary filters and is delivered in a pure state to 
be concentrated. 

(f ) dryer’s Concretor.— 1 * In Fryer’s concretor, no attempt is made to 
produce a crystalline article, but only to evaporate the liquor to such a 
point that, when cold it will assume a solid (concrete) state. The mass is 
removed as fast as formed, and being plastic while warm, it can be cast 
into blocks of any convenient shape and size, hardening as it cools. In 
this state, it can be shipped in bags or matting, suffering neither deliques¬ 
cence nor drainage. 

(2) Bv Cold.— “More than 30 years ago, Kneller proposed to con ¬ 
centrate syrups bv forcing cold air through them, and his plan was much 
improved hy Ohevallier. Sugar made in Ohevallior’s apparatus rivalled 
that of the vacuum-pan in every respect. A vessel holding 200 gallons of 
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syrup (comprised of 3 parts of sugar to 1 of water} is estimated by Wray 
to turn out 12 tons of sugar daily. The cost of the apparatus is small ; 
the power required is trifling; the ordinary air of the estate could be used 
at once in dry weather, and would entail an insignificant expense for dry¬ 
ing in damp weather, and the quality of the sugar is unsurpassed. In 
1865, Alvaro Reynoso proposed to rapidly cool the syrup in suitable 
machines, and thus form a confused mass of particles of frozen water (ice) 
and dense syrup. The mixture is afterwards separated in centrifugals, and 
the syrup deprived of ice is evaporated in vacuo ready for crystallization. 
It seems most singular that, in the face of the many drawbacks and great 
cost incurred by concentration by heat, and in presence of the many im¬ 
provements introduced of late years into refrigerating and cold-producing 
apparatus, so little effort is made by sugar-growers to adapt the latter 
system to their needs. A similar crystalline product, namely, common salt, 
is obtained by hundreds of tons from sea-water by the effect of natural 
cold in favourable localities; and there would appear to be no valid 
reason why a modification of the plan should not succeed on an extensive 
scale with sugar solutions.” 

IV.—Curing. 

“‘Curing’ embraces the drying and whitening or bleaching of the 
sugar. The several plans will be discussed in succession. 

(1 a ) Simple Drainage.— “ This is the oldest and crudest method. To 
remove a certain amount of the molasses and other impurities, the semi¬ 
liquid mass, dug out of the coolers as soon as sufficiently cold, is placed 
in casks with perforated bottoms; the holes in the casks are loosely filled 
with canes, twisted leaves, or rushes, (the latter long enough to reach above 
the contents of the casks), in such a manner as to form a rough strainer 
The casks stand meantime on rafters over an immense tank. Here the 
draining process slowly and imperfectly goes on, a portion of the molasses 
escaping into the tank below, but much still remaining in the mass of 
sugar, imprisoned between the minute crystals Even after months of 
standing, the separation of the molasses is so incomplete that very great 
leakage and waste continue while the sugar is on its way to European 
markets. Sugar cured in this way is termed ‘muscovado,’ and is the 
most impure form of * raw ’ (‘grocery,’) ‘ moist.’ or * brown ’ sugar. It is 
nearly obsolete in the English and French colonies, and its manufacture is 
decreasing rapidly in Louisiana.” 

( 5 ) Claying.— Ki The first improvement introduced is based upon the 
fact that the impurities of muscovado sugar are much more soluble in 
water than the sugar itself: thus washing with water effects considerable 
purification. The earliest manner of carrying this out was by placing the 
sugar in inverted cones, with a minute aperture in the apex, stopped up 
during the filling and for about 12 hours afterwards ; upon the mass of 
sugar in the cone, was placed a batter of clay and water (hence the term 
4 claying’), the object being to ensure a very gradual percolation of the 
water through the mass. This water carries with it the uncrystallizable 
sugar and colouring matters imbedded between the crystals. The result- 
ing sugar is much lighter coloured than muscovado, but the grain is very 
soft, and the operation is most wasteful. In Bengal a wet rag* is sometimes 
substituted for the clay batter. 

{c) Spirit-washing. — “The very slight solubility of sugar in alcohol, 
coupled with the ready solubility in that medium of many of its impurities, 
^uggested the practice called ‘ spirit-washing.’ This consists in substi- 

# By the Natives aquatic weeds, are employed. Con/, with p . jr. A wet cloth is, 

wever, referred to in the passage, pp. 311-312. 
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tuting cold alcohol or alcohol and water for simple water. The results are 
not perfect, however, and the costliness of the method soon caused its 
abandonment in this connection. 

(d) Vacuum-chest. —“ The vacuum-chest consists of an iron box with a 
tray of wire-gauze above, and connected with air-pump suction below. 
The sugar is spread on the tray, and the downward suction produced by 
working the air-pump creates a tendency in the fluid portion of the mass 
to separate itself. Effectual separation, however, can only be attained 
when the gram or crystal of the sugar dealt with is large, hard, and well- 
formed; with small or soft grain, the process is utterly inapplicable. This 
fault has restricted its use. 

(e) Centrifugals. —“The preceding modes have been generally super¬ 
seded: by centrifugal machines or hydro-extractors. There are many varie¬ 
ties, but all consist essentially of a cylindrical basket revolving on a vertical 
shaft, its sides being of wire-gauze or perforated metal, for holding the 
sugar The basket is surrounded by a casing at a distance of about 4 
inches the annular space thus left being for the reception of the molasses, 
which is expelled by centrifugal force through the sides of the basket, when 
the latter revolves at high speed. A spout conducts the molasses to a 

receiver.” , , . . 

From the above brief abstract of the various stages of sugar manu¬ 
facture, as pursued at European Factories and Refineries, the reader may 
be able to follow the account of the crude methods practised in India. 
The possibilities of improvement will be indicated through the comparison 
thus rendered possible between the two systems. 

The following selection of passages, regarding the manufacture of 
sugar in the various provinces of India, may therefore be here given :— 
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I. BENGAL. 

The utmost that space can be afforded for in this place is to give two 
or throe accounts illustrative of the manufacture of cane and palm sugar. 
It may, perhaps, be allowable to repeat that the modern reports consulted 
bv the'writer seem to greatly under-estimate the importance of the date- 
palm In the supply of Bengal sugar. It is customary, for example, to read 
of many advantages enjoyed by Madras owing to the very large amount 
of sugar which that presidency derives from palms. Such remarks imply 
that Bengal is placed at a disadvantage, because of its not having so 
much palm-sugar. Then, again, the palm-sugar of Madrasis Oitei- spoken 
of as date-sugar. With the exception of Mysore, the major portion of the 
Madras palm-sugar is apparently, however, derived from the cocoanut 
and palmyra, not the date-palm. It seems worthy, therefore, of special 
consideration in future to ascerain whether Madras palm-sugar is in reality 
superior to that of Bengal, and whether that superiority is due to the 
particular palm used or to the system of manufacture. It is highly likely 
that Bengal has very nearly as much palm-sugar as Madras. The trade 
of Jessorand other districts of Eastern Bengal is mainly in palm-sugar, 
and the bulk of the manufactured article derived from these palms pours 
into Calcutta, so that it seems probable a much larger proportion of 
Calcutta sugar is derived from palms than is presently supposed. 

Bogra. —“The three police divisions of this district which formerly formed part of 
the district of Dinajpur were, during the greater part of the first half of this present 
century, the most important sugar-cane-producing tracts in this part 01 Bengal, in 
1 >io. Dr. Buchanan-Hamiltun, in nis account of Dinajpur, speaking of Baddal- 
gachi. savs— 4 The sugar made in this part of the country is called badal, and is 
reckoned the best in the district. T he observations of this accurate observer on the 
preparation of the inspissated juice or gur, and the subsequent process of refining are 
condensed below. These operations have since changed only in some minor particulars. 
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'* The boilers are of two sizes, one adapted for making 1 , at each operation, about 540 
Calcutta sers, or 1,105th; the other boils 464 sers, or 050th. The latter, which is 
most in use, weighs 49°H ) > ar *d will contain about 2,672th of water, or about 42* cubic 
feet, reckoning 1,000 ounces to the cubic foot. It is in shape a segment of a sphere 
9 feet in diameter at the mouth. It is sunk into a cylindrical cavity in the ground, 
which serves as a fire-place, so that its edge is just above the floor of the boiling- 
house. Some manufacturers have only one boiler, others as many as four; but each 
boiler has a separate hut, in one end of which is some spare fuel, and in the other some 
bamboo stages, which support cloth strainers. This hut is about 36 feet long and 15 
broad; has mud walls nine feet high and is raised about 18 inches above the ground. 
For each boiler are required two other houses. One, in which the extract of sugar¬ 
cane is separated from the molasses by being strained, is about 3'> feet long by 15 
wide. The other hut, which is about 45 feet long by 12 wide, is that in which, after 
the extract has been strained, boiled, and clarified, the treacle is separated from the 
sugar by an operation analogous to claying. Each sugar manufacturer has also a 
ware-house, the size of which is in proportion to the number of his boilers. The 
walls of these three last huts are of clay; and under the thatch, in order to diminish 
the risk from fire, they have a roof terraced with the same material. The floor of the 
ware-house is raised three feet above the soil and the whole premises is surrounded by 
a high wall of mud. The most simple process by which the sugar is procured 
from the pot extract, as performed at Badalgachhi, and by which the sugar called 
bddal in the neighbouring markets is produced as follows :—Take 960 maunds of pot 
extract, divide it into four parts, put each into a bag of coarse sack cloth (chati ), hang 
these over an equal number of wide-mouthed earthen vessels and sprinkle a little 
water on them ; there will drain from the bags 240th of substance called m Hh by the 
natives, and which is analogous to the molasses that flow from the hogsheads in a 
Jamaica curing-house. The remainder in the bags is called sar, and is a kind of coarse 
muscovado sugar, but it is far from being so well drained and freed from molasses as 
that which comes from the West Indies. Put the 720th of this substance into the 
boiler with 270th of water, and boil them briskly for 144 minutes. Then add iSolh of 
water and boil 48 minutes more. In the meantime strain 90th of water through an 
earthen pot with some holes in its bottom lined with straw, and filled with ashes of 
the plantain tree (Musa), hour sers of this clear alkaline solution are added to the 
boilmg sugar and occasion a thick scum which is removed. Alter twenty-four minutes 
y/-y 0 alk j“ nc solution and three eighths of a pound of raw-milk are addc d, and the 
oiling and scumming are continued twenty-four minutes. This must be repeated 
fklr 0 SCven V mes u ? t ‘[ no more scum appears. Then add 2401b of water, take 
’<r r . an ^ pu } lrt ° a nurn ber of strainers. These bags arc of coarse 
ciicimn , c ?(’ in fc r lic * orn l of inverted quadrangular pyramids, each of which is 
p • ( ~. CC 1 r ° m a .^ rame . wood about two feet square. The opeiation <4 straining 
ninet /' slx minutes. The strained liquor is divided into three parts, 
r .« # ™ ese ls . put into the boiler with from three-eighths to one-and-a-half pounds 
of a kaline solution, §*11) of milk and 3o$lb of water. After having boiled for between 
,or v-eight and seventy-two minutes, three-fourths of a pound of milk is added, and 
tliC liquor 13 poured in equal portions into four refining pots. These are wide at the 
moucA and pointed at the bottom, but are not conical, the sides being curved. The 
bottom is perforated, and the stem of the plantain leaf forms a plug for closing the 
aperture. When they have cooled a little the refining pots are removed to the 
curing-housiL and placed on the ground tor twenty-four hours. Next day they , 
are placed ott a frame, which supports them at some distance from the ground. 

A wtde-moiithf.d vessel is placed under each to receive the viscid liquor that drains 
ort, which seems to be the same as the treacle of the European sugar-houses and j 
3y 11C na tives is tailed kntra , chitivd , and rah. In order to render the separation 
more complete, moisil eaves of Valisneria spiralis* ( pata) are placed over the mouth 
o ^ ie pot to the thickjess of two inches. After remaining ten or twelve days thes» 
.ire removed, and a crusiof sugar about half an inch in thickness is found on the 
ur ace ot the boiled liquoi The crust is broken and removed and fresh leaves are 
. ^ • ^ rll y added until the whole sugar has formed which requires ltom seventy-five 
Qm * n da >' s - The sugar pnrured is usually ^7lb ; and the treacle 4501b, so that in 
‘ ‘ m,n £ an ” straining the holed liquor, very little is lost, or at least the loss is 
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any further. The sugar and molasses are then exported by the Jamund to different 
markets in Southern and Eastern Bengal. 

« In 1863 Major Shirwell, the Revenue Surveyor, reported that the subsequent 
progress of this manufacture had been, from many cause9, one of decline. It was sup¬ 
posed that the land had become less favourable for the growth of the sugar-cane, since 
the waters of the old Tfsta river left this part of the country. However that may be, 
the deterioration of the cane was unquestionable. Mr. Payter, the farmer of the 
principal Government estates in Bogra,” gave a detailed account of the introduction 
and decline of the Bourbon cane in that district. The reader will find Mr. Payter’ S 
remarks in the section above on the VARIETIES AND RaCES OF SUGAR-CANE 
(Otahnte ) ; Conf. with pp. 45 , 48, 140. 

Dacca.—“ Gut-making ,— The Behea sugar-cane mill, which has produced almost 
a revolution in the sugar-growing districts of Behar and West Bengal, is unknown in 
Dacca. The art of gnr-making is also little known or practised, so that, though the 
extent of land capable of growing sugar-cane in this district is probably greater than in 
any part of Behar and Lower Bengal, with the exception of the neighbouring district 
of Mymensingh, yet the supply of sugai-cane for local consumption comes from such 
distant pi ices as Ghazipur and Benares. The woo len mill, known as the kerkt, is 
still in use here. It «s worked by a pair of bullocks or six men, four working at a 
time. The cane is passed and repassed three times through the mill, and even then a 
large percentage of the juice is left in the begass. 

“ The juice is boiled in four large earthen pans arranged over af rnace in two 
rows, and as it gets thicker and thicker is gradually collected in one pan, fresh juice 
being put in the first pan from time to time. 

li Two different piepuiations are made, corresponding to the rah and gur of Upper 
India. These are kept in earthen pots, each capable of containing from half to tliree- 
fjur hs maund. ThcyLld per bigha varies between 7 and 20 maunds” (4. C. Sen, 
Rept . on Dacca Di±t., 36). 

Faridpur.— The following account of the manufacture of crude 
sugar and of refining, as pursued in the district of Faridpur, gives the 
main particulars of the Bengal system. It will, however, be found to be 
greatly amplified by the more detailed description given below regarding 
the lessor sugar manufactures. It should be recollected that in both 
Faridpur and Jessor date-palm sugar is more important than cane, and 
much of the information here furnished regarding these districts refer 
therefore mainly to palm-sugar : — 

“ The most important manufacture of Faridpur, and indeed the staple article of 
district trade, is sugar, prepared both from the juice of the date tree, and from the 
cane. The following description of the mode ol extracting the date-jnice, and tj, e 
outturn of the produce, is taken from Colonel QastrelPs Revenue Sur v - e y 
Report, pp. 8, 9 .-—The trees should not be tapped to extract the sap until tjjey are 
six or seven years old. But the Natives seldom permit them to attain that age, com¬ 
mencing the lapping ordinarily after the fourth, and sometimes as early r.s the thir l 
year. The evil consequence of this improvidence are small returns Gt sap, weak 
and sickly growth of trees, and finally their deterioration and destruction many years 
before they would otherwise have been exhausted. On the other Hand, the advan¬ 
tages obtained by early tapping are quicker return:; for the money laid out during 
the first years of the tree’s growth; but these by no nmans compensate for the loss in 
after years. Tapping generally commence^ early in October, when the rainy season 
is passed,and continues until the middle of March following* Some persons continue 
to extract the juice still later, but the heat of the weather <\$er that period generally 
causes it to ferment so rapidly that little or no gur (coa'se crude sugar) tan be ob¬ 
tained from it. The trees, moreover, require rest to r(cover themselves, after being 
deprived of so much sap for so long a period. Shorty before the regular process of 
Lipping begins, the men employed in this work step off the lovyer leaves of the tree, 
and make a horizontal incision close under the cx>wn leaves, which are left untouched 
through the outer bark or skin, and well into the under-wood, about five or six inches 
in breadth by two or three inches in depth. Below this cut, the wood and bark is 
pat cd away to the length of ten or twelve hches, preserving a flat smface sloping 
outwards and down-wards from the inside if the top cut, and formme a deep notch in 
the tree du .vn the centre of which, and from both sides sloping downwards, small 
grooves are scooped out of about a aiarter of an inch in depth, meeting at a point* 
These serve to conduct the sap to rsmall bamboo tube which .he tapper inserts at 
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P rn nc nl. a ^ d 0 ' v ^b, an earthern pot is suspended to catch the 
1, - Q-imp rmnth ~ 1 n !? bt * and is collected early in the morning; in other pots by 
It U thin carrS tw-f V h f. ln i ,S, -? n ^ Previous night, aided by one or two boy?, 
•u once boiled down " bo'ling-house, which is generally close at hand, and is 

depends the return of vnr ^>^ r . es i !? ess of the Juice, an? its freedom from fermentation 
the reior n i n ir F and^V\u th l re £ re ^sential to collect it early in the cool of 
the tanner fevlsfe the rnZ * the b °>'.ntr-house as soon as possible. In the evening 
fndhaSSin the notaVw'h- surfa ? c of the cut, cleans out the gr oves, 
davs in succession nff.-'r a' k V” m . t ’ rnin ?' He repeats this process for three 

made annually, and alternately on opposite sides of the tree, the age of which may be 
ea^determincd fr ° m thC n ^ hQ \ °, f n r tc l ies - ° nc ma "» Wl th the assistance ol* one 
or two boys or women, can efficiently look after and collect the sap of si\-tv trees. His 
wages would be, on an average, from 65. to 75. per month during the tapping 
season. He and his assistants receive their food daily ; and at the close of his labours 
ne is presented with a pair of waistcloths {dkuti) and one pair of shoes. The life is a 
hard one, and not free from danger. Serious accidents sometimes happen to these 
men trom the breaking of the rope which they loop round their bodies and the tree to 
id ttjem, first in climbing the trees, and afterwards to support them. If the rope 
di oaks or the knot slips, nothing can possibly save the man from falling head long 
backwards to the ground. Date-trees are usually rented by the score. Rates differ, 
Vnnr! e ^ enei<l 0l ?j a PP ears t° be three-half pence per tree, or 2 s. 6 d. the score. 
fVwvl™ Sa,d t0 y ieldabo «t eight to ten pounds of juice per diem for the first 
when old'nr IX «t e u pounds when ln ful * bearing, and again only eight to ten pounds 
most DrodnrtiETnnlf an avera ge of about ten pounds throughout. The best and 
the cold season’ in thcs f/ ne t } m ^ the largest quantity of sap,+ is collected during 
anddrierth^eason^ themn S °/ Dece ™ be . r ». January, and February. 1 he colder 
first rate oualii v ’ . t * ,e . mo J e favourable is it for the sap-grower. If the sap be of 
coarsest kind c$ um.-rT'i ’ Slx P ounds W >H boil down to about ne pound of the 

to ten pounds would nroh!ihf < \! >nMVn * u - ?ar ‘ °f of ordinary quality, from eight 

may therefore be taken as rh^ b nV° qU,Slt/a to obtain that quantity of gur ; seven pounds 
gur. The aDDaratus for k *r av ^ a S- e quantity of juice required to yield one pound of 
arranged in a circle over a firl”* th ° Ju -f e * nto .f r ^consists of a number of eartlien pots, 
a day oof orcenl * CaVlty £ u ? ln the ^ound, and covered over with 

annual expenses fo ?'ntaS f, ma 7 h , olcs a * there are pots to be inserted. The 
wages, *Sra 0f cffi»^ Untfred trCCS ’ Such as rent of trecs and land > 
amount to about TS-idv S Ko W ° mc ? > P, 0 * 5 *. pans, and fuel, contingencies, etc., 
and other details of the'mi ^ e severa ^ gather inconsKtent reports as to the profits 
ei Colonpl fiflctiin fJFV u / act . ure : rhe nal!v *e sugar-boilers of the district inform- 
J °"fJ ( f 1 aStre r 11 tbata hundred trees would produce eighty-seven hundredweights 
annum * ^ n .- 125 *» thus Jeaving a dear sain to the producer of £2-165. per 

SdtivTrion of t^^ by Mr *P* H * Roblns °n in his prize essay on the 

dredweights of o- ate-trees, return the produce of a hundred trees at sixty-six hun- 

per anifum on ? a7 hiS calculation only leaves a profit of 2.<. yd. 
present prices.” * llundred 1 trees. I believe it to be below the truth especially at 
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dkh ,eur, Tndlf G i s f co, . ld .^ lnd f g“ r > °r crude sugar, is called kusuri or 
extractimr • . ob . in , eli by boiling the juice of the sugar-cane. The process of 
common use'ord/na ? * huS deiC ^ cd in Co,onel Qastrell’s Reportmill in 
eight to ten in^hpc l ^. consists of tw o endless, coarse-threaded wooden screws, of about 
fixed to two sct y ert, cally in two horizontal cross pieces, and firmly 

threads cut rirrflh ^Ja i W r. lcb a F e 7 et . we H i nto the ground. These screws have their 
close-grained wonrt 7 lefti and play into eacl other. They are made of any hard, 
, tamannd being preferred. To the upper end of one of the screws. 
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which prnjects above the horizontal bar, a long pole is attached, to which the bullocks 
that turn the mill are yoked, i’he cane is generally passed twice through the mill 
before being cast aside to'dry for fuel. The expressed juice is received in a basin 
formed for the purpose below the screws. Women or boys are usually employed to 
feed the mill with canes and drive the bullocks/ 1'he juice which collects in the 
basin is then boiled down into gur, the process of boiling being the same as lor the 
sap of the date-tree. 

“ Sugar-refining. — The process of refining sugar is the same, whether it is ob¬ 
tained from the juice of the date or of the cane. The following description of the 
mode of manufacture is condensed from Dr. Basil’s Report : —Two modes of manu¬ 
facturing sugar from gur are reported on. By the first method, the boiled juice, in the 
form of 'gur, is placed in stout gunny or sackcloth bags. The molasses or refuse is 
squeezed out partly by twisting and tightening the mouths of the bags, and partly by 
laying weights upon them tor additional pressure. The article thus produced is of a 
brownish colour. By far the largest quantity of sugar manufactured in the district, 
however, is prepared in a different waj. The process, rather a cumbrous one, is as 
follows The gur is at first boiled with a certain proportion of water in a large 
iron vessel, a quantity of diluted milk being added from time to time to separate the 
impurities, which are skimmed off as soon as they form on the surface. When no 
more skin appears, the thickened liquor is poureci into a number of circular earthen 
uots or strainers, made wide at the top and pointed below, with a hole in the centre, 
called bhamis , and left for two or three days in the open air to cool. It is then re¬ 
moved to the refining house, where the final separation of the solid crystalline portion 
from the treacle is effected. The straining pots are generally arranged in rows on 
a bamboo frame at a certain height trom the ground, and earthen pitchers are placed 
under each to receive the molasses as it slowly drains from the refining pot above. 
To complete the arrangement, as well as to quicken the operation, fresh moist leaves 
of a water weed called %dtd si old are now placed on the top of the refining pot, and 
as soon as a layer of sugar from one to two inches thick is formed at the top, it is 
removed by scraping with the knife, fresh weed being laid on the remainder, and the 
same tedious process is repeated several times until the entire quantity of sugar is 
made. The native confectioner makes extensive use of this sugar for the purposes of 
his art ; but before it is fit for use, it has to be clarified again by further boiling with 
the addition of a solution of milk as in the last process. When this is allowed to 
cool, it forms a hard crust, which requires to be broken and pounded before it cu.i be 
employed. The molasses which drains off from the sugar in the process is employed 
for preparing hookah tobacco, inferior sorts of sweetmeats, etc., and the rest is sold 
for making country rum. Dr. Basil estimates the total quantity of gur, or raw 
sugar prepared in Faridpur District from the juice of the cane and date-tree, to 
be between two hundred thousand and three hundred thousand hundredweights, or 
from three to four lakhs of maunds per annum” (,Statistical Account of Bengali 
V. f 334 )‘ 
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Jessor.— Under tlio article Phoenix sylvestris (Vol. VI., pp. 209-215) 
will be found the first half of Mr. Westland’s detailed account of the 
sugar manufactures and sugar trade of Jessor. The writer feels that 
perhaps no belter course could be found of conveying an idea of the sugar 
interests of a huge portion of Eastern Bengal than of completing Mr. 
Westland’s account, even although to do so it has been found necessary 
to republish one or two paragraphs that have already been given under 
Phoenix. In passing the reader may be reminded that the chief facts 
dealt with in the quotation below refer more especially to the sugar of 
Ph'iemx sylvestris - the date-palm, but when once the saccharine fluid has 
been reduced by boiling to the crude syrup known in .Bengal as gar, the 
methods pursued are identical and li 1 tie or no distinction is made whether 
the sugar bought and sold in the country has been derived from palm, or 
cane juice. The review of the sugar trade furnished by the concluding 
paragraphs may in fact be accepted, as conveying a vivid conception of 
the internal traffic of a large portion of Bengal, wmch centres in Calcutta, 
in this very important article <jf food. 

"Manufacture of Dhului sugar.—" We have fm 
of the refiners, and wc slnll now me what the process ot manufacture »s. But there 
are several methods of refining, and two or three sorts of sugar produced. We 
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will take them in order, and describe first the method of manufacturing' of dn ulna 
sugar—-that sole, moist, non-granular, powdery-sugar used chiefly by natives, and 
especially in the manufacture of native sweetmeat. 

“The I>otf of; eur received by the refiner are broken up, and the gw? tumbled out 
into baskets which hold about a m:iund each and are about fifteen inches deep. The 
surface is beaten down so as to be pretty level, and the baskets are placed over open 
pans. Left thus for eight days, the molasses passes through the basket, dropping 
into the open pan beneath , and leaving the more solid part of the ^«r-namcly the 
sugar in the basket, hur is in fact a mixture of sugar and molasses, and the object 
t “ n > n * Is to drain off the molasses, which gives the dark colour to the ea ir. 

“ I his eight days’ standing allows a great deal of the molasses to drop out, but 
not all of it ; and carry the process further, a certain river weed called saoii* which 
grows freely in the Kabadak, ,s placed in the baskets so as to rest on the top ol the 
sugar. T he effect of this weed is to keep up a continual moisture; and this moisture 
descending through the sugar, carries the molasses with it, leaving the sugar com¬ 
paratively white and free from molasses. After eight days’ exposure with sdola 
leaves, about four inches on the surface of the mass will be found purified • and these 
four inches are cut off, and sdold applied on the newly exposed surface/ This and 
one other application will be sufficient to purify the whole mass. 

“ The sugar thus collected is moist, and it is, therefore, put out to dry in the sun 
being first chopped up so as to prevent its caking. When drv, it is a fair,' lumpy raw 
sugar, and weighs aboiA thirtv per cent, of the original mass, the rest of the gut 
having passed off in molas'cr. Dishonest refiners can get more weight out of it by 
diminishing the exposure unu* 1 sdola weed, so as to leave it only five or six davs 
instead of eight. The molasses is l°ss perfectly driven out, and the sugar, therefore 
weighs more. Of course, it has also u deeper colour, but that is in a measure remedied 
by pounding under a dhenki. There are also other dishonest means of increasing the 
weight; for example, the floors of the refineries are sometimes a foot or more beneath 
the level of the ground outside, the difference representing the amount of dust which 
has been carefully swept up with the sugar when it is collected after drying. It is 
a^very easy so to break the pots that fragments of them remain among the sugar. 

lhe Droppings— The ‘ first droppings ’ gathered in the open pans in the 
manner already described are rich in sugar, anti are used, especially in the North-West, 

* r in ^uP Wlt 1 food ‘ ,tentirel y depends, therefore, upon the price, offered for 
tnem tor this purpose, whether they are sold at once or reserved for a second process 
" ^^“ufacture. In this second process the first droppings are firet boiled 
they wouFd f»me n n d t e - r SR"5i in ea / t * , . e "*! are l .P°* t0 ™of. 'Unless thus boiled 

Th '?!?»;■■ "•» “ 

will iicn n IS no ^ ver ^ honest, and if he is rure of finding immediate sale* he 

will ust a much more speedy process. Taking the cooled gur he squeezes ouL the 

Z : V T CO W ,ng thc mass ia a s ^k, and then, drvi^^1 broil:in , up [he 
thin! m Xt S as , Sug ? r * . , I<: docs not look very different from that prepared in 
an inrediitepurcS. won Went, aftd hence the necessity of finding 

as it' ii / ,ain< r? r, f after a11 tllis Su ^ ar hrii ! V een squeezed out, is molafised— chitd gur , I 
places af 111 v * f 0rmS a separate ai tide of commerce, being exported to various 
Pla< as will be subsequently mentioned. 

describ^ed^t^WI °f> . ty e sugar produced by the method above 
is clear from d dhuludr 7 *■ s° tfc yellowish sugar. It can never be clean, because it 

sur or pro . ro>s l, ? ed ’ tuat whatever impurity there may originally be in the 

cess’of maniiVi/nV m,J / 1 ^ may Crcep ,T ? to thc Sl, * ar dining its somewhat rough p IO - 
k. t is S r T’ must always appear ,n the finished article. Another objection 
cinsiderable s I lfi f? : ' to ll( l u ‘ fac,:lon > and cannot, therefore, be kept /or any 

is i mn v T fc me he paku sugar, whose manufacture 1 am now about to dcscril e, 
whrh fkf J ? / n ^ and more Permanent article. It has also a granular structure, 
an 1 fi / / has not. The manufacture of it is more expensive than the other, 

per maind aCe °* ^ wken finished, is about Rio, whereas dhuJud costs only about Ro 

the cast ; upon fl:lt platforms, and as much of the 

into sack** /ni flow , s od ,s collected us first droppings. The rc^t collected, put 
- - ■ n d s quee zed, and a great deal of the molasst s is thus separated out. The 
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sugar, which remains behind, is then boiled with water in large open pans, and as it 
boils, all scum is taken off. It is then strained and boiled a second time, and left ta 
cool in flat basins- When cooled, it is already sugar of a rough sort, and sdold leaves 
aie put over it, and it is left to drop. The result is good white sugar; and should 
any remain at the bottom of the vessel still unrefined, it is again treated with sdold. 
The first droppings, and the droppings under the sdold leaves, are collected, sgueezed 
again in the sacks, and from the sugar left behind, a second small quantity of refined 
sugar is prepared in exactly the same way, by twice boiling. The droppings iron* 
the sacks are child gur , and arc not used for further sugar manufacture. About 
thirty percent, of the original weight of the guy is turned out in the form of pakd 
sugar. 

Kesabpur Method of Manufacture.—' ‘'There is another method of 
manufacture peculiar to Kesabpur, and slightly differing from that just described. The 
yur is first boiled in large open pots, and into each potful is put a handful of btchh ; 
it i ; then left to cool, and in doing so it coagulates, and is afterwards treated with 
sdold leaf, and thus refined. The last droppings under the sdold leaf are burnt; and 
this forms the btchh used in the manufacture, the effect of which is apparently to 
make one boiling do instead of two. The droppings from this fast process are 
collected, boiled with btchh and cooled as before; then squeezed in sacks, mixed 
with water, boiled to drive off the water, and after cooling, purified with sdold leaf. 
The dropping now are exhausted molasses, or child gur. The produce in sugar is 
twenty*five or thirty per cent, of the weight of theorigin”1 gur. 

English Process of Manufacture. — “ There remains to be described the 
English pr< :ess of refinement used in the factorieo at Kotchandpur and Chaugachha. 
In this the raw material is mixed with a certain amount of water and boiled in open? 
cisterns, the boiling being accomplished, not by fire, but by the introduction of steam. 
The lighter filth now floats to the surface and is skimmed off, while the boiling solution 
is marine to flow away through blanket-strainers into another cistern. After this, it is 
boiled to drive off the water. Now, if the mass were raised to boiling temperature* 
the result would be sugar, granular indeed in construction, but not differing in thi s 

respect from native pakd sugar. But if the water be driven off without raising the 
mass to boiling point then we get the crisp and sparkling appearance which Ioaf- 
vnrar always nas. Whether there is any difference in the substances, I do not know ; 
but so long as people prefer what looks pleasant and nice, sugar of this sparkling 
appearance will command a higher price in the market. 

** *1 he object is attained by boiling in a vacuum-pan, that is to say, a large closed 
cistern, from which a powerful pump exhausts the vapour as it rises. The lower the 
atmospheric pressure on the surface of the liquid, the lower the temperature at which 
the ebullition takes place. The pump is therefore regulated so as to diminish ther 
pressure on the surface to such a point that the mass will boil at about i6o r Fahrenheit; 
and the apparatus being kept regulated to the point, all the water is driven off by 
boiling by means of introduced steam, without the tempera-ure becoming higher 
than i6o°. It is out of place here to describe the mechanical devices for tilling and 

keeping filled, and emptying, and watching and testing the liquid within the closed 

cistern, or for regulating the supply of heat and the action of the pump which is 
driven by steam It is sufficient to pass at om e to the end of the vacuum-pan stage,, 
which lasts eight hours, and to say that the mass in the pan is now run off into sugar- 
loaf moulds, It is already in a viscid state, and it is now left to cool m the moulds, 
which are placed upside down, having a hole in their vortex, placed above a pot. 
The molasses by its own weight drops out by this hole, and is caught m the earthen¬ 
ware pot beneath. 

“ The last <i the molasses is wasted out in this way. The uppermost inch of the 
sugar in the mould is scraped off, moistened, and put back. The moisture sinks 
through the mass, and with it the molasses. This is done some three times, and 
then, the sugar Laving now been twelve days in the moulds, the purification is consi¬ 
dered to be finished, and the loaves may be turned out of the moulds. If th< raw 
material u*ed was the gur as it comes from the cultivator, the result is a yelbwisn, 
sparkling, loaf-sugar ; but if native-refined dhulud sugar is the raw material used, 
then the loaf is of brilliantly white sugar. The process used at Cossipir, near 
Calcutta, is similar to that last described. The principal difference consists m nis. 
that the sugar is at one stage additionally purified by being pas-sed throug h animal 
charcoal, and that the molasses, instead of being allowed to drop out by ' s own 
gravity from the moulds, is whirled out by the application of centrifugal force. 

The Sugar Market. — Although sugar is manufactured to some extent all 
over the district, the principal s -gar country is the v/e.tcrn part, which may be c onsi¬ 
dered as included between these places—Kotchandpur, Chaugachha, Jlmigcrgaclina* 
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duction * an d^e^nn n h- U 'r? SSOr and Khajura ; and these are the principal marts for its pro- 
a nd ^rch1 t r: P Naich t 'i 5 e a a, "ll'™ which .export^ made-Calcutta 

sort of cpntral dhMnn » place of pTeat commercial importance in Bakarganj, a 

; s for dhulud cno-nr or *^commerce of the eastern districts. The demand here 
itself almost alf tCn ** ,S ^ OI ^ oca ^ consumption ; and except from Kotchandpur 

£IhdilStT^wLch if “ir : f‘ e ?/ P r lu ced in tlm district finds its way to Nalchci 
there but most of its r,mA r * ’ kotchandpur also sends a great deal of dhulna sugar 
favourably situated for linT C n ff °- eS t0 Sl U?P , y t,ie local demand in Calcutta, as it is. 
namely, i demand for MutuTfu^r < ^ Ca ! cutta has > in lact ‘ two demands, | 
whither it sends the su~ar and a dSfnn/? r c ° n ? u , m P t,<,n in Calcutta and other places 
other places. Thisl^ftdemantC^ su & a ‘ for export to Europe and . 
in the southern half of tlm ‘ ™i^^_ Kcsa ^P ur ^ and by most oi the other places 
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Sugar. 


i f ( i n u.in.1 uj must lue ouiei places 

»ie former demand is, as stated, already met 


• b * mat uemana i 

in the southern half of the district 
by Kotch&ndpur. 

thusIn d th e ri northern TalT of^hr .f"' 1 e ? po !; 1 ™ay therefore be shortly stated 
native consumption, and ^ent either to Cafeiitt^n 't hu J. Uti su P ar “ manufactured for 
. southern half there are twonmnuLtureWA^ ' * t0 the , easterI \ districts. In the 
and is brought up and exported to Nriridf/ J**? If manufac tured by the peasantry, 

^Pcofessionafrefinersand exfWited^t^Calcuttaf * ^ 

v™" 1 “4X, 

Calcutta are finishing! 1 tha " Ca ' cutta ' U necessar ''y results that exports Iron, 

su ? rr\mrT g whmf<i e iL thCref0r f Progressive in the southern half of the Jessor 
Hoth at T, imohin ^d 4 £ Xp °t t 15 c , h,f ' t b; *> Calcutta, than in the northern half, 
closed. As tor Kesahnn, Kr there have been a large number of rcfineiies 
about i 20 to 40 or co T, ;* 2/ aumber of re fin ones has decreased in five years from 
pur, being hardly rnneo u” 1 ias for a ,on & t,m0 been overshadowed by Kcsab- 
re fineries about live an , out ' stat,0I J of Kesabpur : it had some ten or twelve 

however, ib a t Kesabnnr 5«i n< ?™ d has not onc - Tt must be remembered, 

chasing stations. I hive Sat !' S f d ^ be not only inning, but also pur- 

men manufacture the SU( , ahout thes , e P ! ‘ircs a large numhe. of husband- 

merchants who have agencie- V P rod uce; aad as the sugar they make is all sold to 

^ White IS"* ^ fro ^ t berZeS '* ^ ^* *** h * 8 * am ° Unt ° f 

there is aftother ca P use for th<fd25S ne ^ r Ju ^ ave suffered especially from this cause, 
ly every one of the ?! the which has indue,n cd equal! 

after European cnterpri^V th? "i el1 88 l . he ^ :thern. A short time 

native merchants began to step in 2d tJu stlmu] " s to th , e cultivation of the date, the 
the fruits of (heir labour ?’2 Jrf a , way fr . om thc Km^opean manufacturers 
for thc first rate sugar manufactured f ° r nat,vf> rc,, ned sugar was greater than 

that the native merchants innm European means ; and the consequence was, 

fcnt they came in too ereafa** trade , to the cxcIusion of English. 
Produce. Since a date tree and com P ctc ‘ Ll to ° keenly with each other lor the 

demand cannot in this ca«^ S T C " year ? to , ^ row 80 as to produce gur, the 
P , K r >f raw material rose • th P ‘ m UC ,f / U ?, pIy U r aft , er the ,a P ye ° f some time. * The 
consequence was that a sli .Vi‘ ,^ erchants . Pr° fits became more limited, and fhe 
,n ‘> n -v traders from it. The^T^ S, ° n t, ? e tnu! ' had th *? result of driiing awav 

pnees, and there has bet. 3mcn - meanUmc ’ Profited largely by these high 
will tend to reduce the price of /r» reCen j y 03 ^ a « r eat extension of cultivation. 1 iris 

he; and it, as is most liicelv V"' and to give the traders a large shaie of the pro- 

P ace with the increase of nmd «- ,ncrBa i se ^ ernanf ^ f rom the eastern districts keeps 
pi esent depression and extend ! UC ^ l ° n> tV!e ., sl i^ ar tra de will soon recover from its 
The Ctiltiv it / Vc f m0re Wlde, y than [t did before. 

such a nature that while it affected ^ hit - thc de P re ^ion has been of 

hardly, if vr a ii . !t .? ttect ^ ?hc merchantsand i diners engaged in suga, traffic 

Jhey havo all along got 

starting up in all -i; r .^. ’ erLC r V 0 . 1 that, as already mentioned, new .r rov ... 

j8 P SU “Sections. Similarly, near Kesabpur and Trimohmi, the many 
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cultivators who manufacture their own dhulud sugar have never felt the influence erf 
the evil season that has caused so many merchants to withdraw from the trade. The 
demand from Nalchiti for the dhulud sugar has never fallen off, as has that for pakd 
sugar from Calcutta; and thus the cultivators* manufacture has never diminished, as 
the merchants’ has. It is thus that the apparent paradox is explained that while the 
sugar trade, so far as regards the cultivators, is in a most flourishing state, it is, is 
regards the merchants, in a somewhat depressed condition.’* 

DcrcripHon of a Sugar Mart .— “ What I call depression is, of course, 
only comparatively so; for there can be few busier scenes than such places at Kot¬ 
chandpur or Kesabpur display during the sugar season. For four or five months the 
produce is every day seen pouring in from every direction. At Kotchandpur aloire 
two or three thousand maunds is the daily supply of gur, and at Kesabpur probably 
about one thousand. Carts laden with jars, cultivators bringing their own gur, {ill the 
streets ; the shops of the bepdris are crowded with sellers, and the business of weighing 
and receiving goes on without intermission. Larger transactions are going on at the 
doors of the refineries, where carts, full laden, stand to deliver their cargoes to the 
refiner. At Kotchandpur this occurs every-day, more or less, though on the regular 
market days there is more business done than on others. At Kesabpur also there is 
a daily market, but at the other places the supplies arc mostly timed so as to reach 

“ Let us enter a refinery-a large open square, shut in with a fence, and having 
sheds on one or two sides of it, where part of the work, and specially the storing, is 
done. If it is a refinery of pakd sugar, we find several furnaces within theya’d and 
W at each, keeping up the fire, or skimming the pots, or preparing them. If 
it is dhulud sugar, wc see many rows of baskets, with the sugar cohered with sdola 
leaf, standing to drop, rows of earthen pots, with gur or sugar, or molasses, according 
to the stage of manufacture, are seen on all sides ; and in the same open yards all the 
different processes are at the same time going on. . 

« The manufacturing season extends from the middle of December to the middle of 
May. In December the merchants and the refiners all congregate at the sugar towns, 
and in May they finish their work and go home. Compared with their siateduring 
thi'^e five months, the appearance of such places as Kotchandpur and Kesabpur, 
during the rest of the year, is almost that of a deserted town. The refineries are shut 
up ; no gur is coming in ; nothing is going on. Many of the manufacturers belong to 
Santipur in Nadiya, and while they have their chief refineries in Kotchandpur or some 
other place, have also smaller ones in Santipur. Whether the Santipur factories 
derive any part of their raw produce from that part of the country. I do not know; but 
no inconsiderable quantity of gur is taken across from Kotchdmlpur, Jhingerg&chha, 
and Jadabnur to S -ntipur for manufacture there. The merchants ot Kesabpur and 
Trimohini have their connection rather with Calcutta than with Santipur and places 
in Nadiya. Kotchandpur has, from its prominence, suffered more from the competi¬ 
tion of the merchants than most other places, and it has got rather a bad name for 
the quality of its sugar. During that competition very many dishonest practices 
were introduced, some of which I have described before. lhe misfortune of such 
practices in this trade is, that as manufacturers have no distinguishing marks for 
their own sugar as indigo planters have for their indigo, a few \ 1 ° honest men 

can • a bul name to adhere to all the produce of the lo S llt ^ r a h n( v ?!en hon^ men 

p.nc Oi lilt r, »iiiuw»c w u , iNJ av , in some cases, the same 

was taken over to Santipur and manufactured tneic. y, e , ’ , , , 

persons wl.o manufactured dishonest sugar in Kotchdndpur manufactured honest 
sugar in Santipur. 

“ Itnains to give a view, in detail, of the chief sugar marts, so as to note matters 
which, in our general survey* have not found a place. I note hist those places which 
are within, wh .t 1 call, the chief sugar tract. _ 

Kotchandhuk.—“ Is, by far the- largest of the sugar marts, as both it and the 
adjacent village, Sulaimanpur, are covered with refineries. Of the sugar manufactur¬ 
ed J most >a>ts to Calcutta, but about a quarter or a third goes to Nalchiti and Jhala- 
k;‘> * J in ilakarganj. The proportion of the latter is steadily increasing brom 
Kotchandpur to Calcutta there are_ two routes, Ivy water and bv 
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- . , - , one of those men who, start- 

iiig from a very small capital, become, by the application of extraordinary business 
qualifications, leading merchants in their country. He has several refineries all over 
the district, and an agency in Calcutta. 

Chaugachha.— Is, like Kotchandpur, on the bank of the Kabadah river. The r .- -., ^ 

paka sugar is i manufactured here as well as the dhulud. T he refiners are chiefly Chaugachha 

f f 0f lh S5f por ?/ hav r5 not obtained vcr y «uch information, but 402 

apparently they are not very different from Kotchandpur. Part of the export goes by 
river, and part across country to Knshnaganj Railway Station. So far as sugar goes, 
the place has been made by the factory erected here by Messrs. Gladstone 
Wylhe & Co., a factory capable, I believe, of turning out a thousand maunds of 
sugar m one day, but which has not been worked for years. This factory cultivated 
the date very extensively, and Chaugachha is now surrounded by forests of date trees. 1 
Gitr , I am told, might have been bought at one anna a pot when the factory fir^t came 
a quarter of a century since, while now a pot is worth six or seven annas. The proprietor’s | 
revenue was then Ru 8 from the whole bazar (probably about R 5 per bigha) and it is 
now R 4 per bigka. 

Jhingkrgachha.— “ Still further south, is rather a place for the purchase of gur ThJno > 
than for the manufacture of sugar. There are three or four refineries in the place *but chha?* 1 
the greater part of the produce brought to market is bought up by departs, who take 
it across to Santipur for manufacture there. This part of the district is, in fact, the 
part most accessible to S&ntipur, being on the imperial road. 

Jadabpur. — “ Is a little to the west of Jhingergdchhi, and, like'it, supplies gur 
to the Santipur refiners rather than for local manufactures. It is simply a large gur 
market, whither twice a week,—that is, on Mondays and Fridays—the sellers bring 
their gur from all the places round about, and the bepdris come to meet them, pur¬ 
chase the produce, and carry it off to Santipur. 

Kfsabpu R. “ l he business here consists in purchasing home-made dhulud , and Kesabpur. 

^ «« 4 SU /?? r * f° rm ? r going to the eastern districts, but partly also 4^6 

I 


Jessor— 
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!*“> or ^ C 'Y‘V° T "‘T h ¥’ and tI >enceto°Calcutta“by nverY There’is a vYry large 
pottery u c ur.^ at Kesabpur, the pottery being required for the sugar manufac- 1 
aa ^ ta ^ C ov tf t! l e °ther places in the sugar tract, in its prox- 
f , r if an 1 1 v this rivr^in ^ be nver leads from it straight down towards the 

f cargoes of firewood are brought up to be used in the' 

™manuHcturin^nl-ir b f ab ^ -° t £ ,s circum stance that it owes its prominence | 
as a su a ar manufacturing place, for it is the second largest in the district. 

1 rimohi . here°hatff aw put-station of Kesabpur; for most of the merchants 
who have agencies^re, have agencies also ,n Kesabpur. It is entirely a place for the 
purchase of sugar, and not for its manufacture; the dhulud sugar manufactured by the 
husbandmen, and at the village factories roundabout, and also the sugar manufac- I 
tured in and near Jmngergacnha, are brought up here and exported to Calcutta and i 
other places by river. 

Tala. — u r m ther south, is another large sugar mart, also closely connected with j 
Kesabpur. 


• by 1 
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Manirampur. “ Has two or three factories, but which do little more than supply Manir.atnpup. 


local consumption. 


that K of A fhw / <Is a P Iare of $ ver > r large sugar trade, its 
mam,faci ng I have-not Visited it', an 

IK. I™™-: ’ 1 believe 1 may sav that its exoort tr«i 


__ name bring derived from 1 
, and cannot ;,ive details of its i 

Bakarganj. ’ * 4 ucl,eve 1 niay say that its export trade goes to Nalchiti and 

Kaliganj___<< j c ,1 

chindpur. Mo »art her up on the same river, and is only 8 miles from Kot- 

brought here to h 1 • C j U & ar which is exported from Kotchandpur to Nalchi:.’ is 
there are , T>P C 4* KAligani is not itself a large manufacturing place, but 

Sins; j hiii, Far.ishmY i ne i! sca ^ ered in the villages round about it j for example, in 
Nalchiti and Ih.Uakdti ° tberS ‘ The sugar manufactured is almost all exported to 

* ept one or al * tI,e raarts which lie within the sugar tract proper, cx- j 

These places and N.Vb" VwH of jcssor ifcsell » such ac Rn.iahat, Rupdid, and Basantia. ! 
I may state tint bat ™ * bp * vc no ^ had an opportunity to examine, but I believe 

A few of ie mo C *P 0rtS ^ Nalchiti and Jbdlakati. 

noticed. *1 here i<- c!.?. u a ? tu f? n tf places on ihc outside of the sugar tract remain to be | 
q * rst > ‘he line of the road between Jhanidan and Magurft, which 
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passes through a date-producing region. There are not any regular sugar-refining 
towns here, as the refineries are small ones, scattered and isolated. Ichakada, a town 
upon the road, at a distance of 4 miles from Magura, is the principal place where 
the gur is sold. The cultivators bring it there in considerable quantities upon the 
market days.-—Tuesdays and Fridays,—and sell it to refiners. Part of the gur here 
produced is also carried farther east to Binodpur, 6 miles east of Magura, where 
there are one or two refineries established for the manufacture of the gttr , not very 
abundant, which grows about these parts. The export is almost entirely to Nalchiti. 
Still farther east is Muhammidpur, where a little sugar is refined. The produce here 
is very scanty, but what is manufactured goes to Nalchiti. 

" The Naral sub-division lies for the most part on a very low level, and is devoid 
of that high ground which is essential for the cultivation of the date. Rut at Lohagara 
there is some sugar manufacture, though of an abnornal sort. A few date trees grow 
near Lohagara, but on land so low that they produce no juice, and it is not from its 
vicinity that Lohagard derives its gur. But the sugar tract proper is, as we shall 
afterwards see, deficient’in rice cultivation j and as LolvAgara, a low region, has some 
rice to spare, it sends a little, laden in ships, to khajura and other places. The 
ships, which go laden with rice, bring back cargoes of gur and it is thus that the 
small amount of raw material required lor the manufacture at I-ohagara is supplied. 
The sugar manufactured in Lohigara is mostly paki sugar, and its export .s pr.oc- 
pally to Calcutta; but some also goes to Bakarganj. 

“ Wc have another instance of this reciprocity between the sugar trade and the 
rice trade- for large quant,ties of rice pour up the Bho.rab river conveying the nee from 
the great cultivating regions in the south to Niopara, Basantia, and Kharura, the in- 
lets on"eastern side into t ie sugar tract. From these places, but especially front Ba- 
santia and Naopdra, the ships carry down gur to be manufactured into sugar at Dam, 
Iatrur Scnhati Khulna, and Fakirhat. Near fiakirhat there is some hi^h land, 
producing date trees, but for the most part it is dependent for its supply of raw mate¬ 
rial upon^thc cultivation further north. The places just mentioned, and also Phultala 
(which is on the border land between the rice country and the sugar country, and can 
supply its down material for manufacture) produce for the most part, pak* sugar. 
This is a natural consequence of their proximity to the Sundarban supply of firewood. 
Their export is chiefly to Calcutta. 

Interchange of Sugar and Rice . — tl I have already given instances of 
reciprocity of rice import and sugar export; but the principle extends further than I 
have slated. Throughout the delta there is a general westward movement ol rice. 
Calc utta attracts most of the rice grown in the Jessor Sundarbans, and leaves 
the ricelc - > districts in Jessor to be supplied from Bakarganj. All over the sugar tract 
the cultivation of rice is very deficient, and rice pours in from Nalchiti all over Magura 
and the south of Jhanidah, and the head-quarters sub-division. T he ships that come 
laden with rice, therefore, take back with them to Nalchiti cargoes of sugar. So also, 
rice imported by the Kabadak from the south, and through Jhingergachna, C iau- 
g.ichh.i, and Kotchandpur, is spread over the western part of the district, an the 
ships engaged in this import can c.irry away the sugar to the tracts whence »ey 
come. From Calcutta itself the principal import is salt, and the s. - P- 
ployed in carrying back sugar to Calcutta. 

u Exporters. —It remains to mention a few facts which should^ pro >a j y 
found a place elsewhere. Ftat as t»the ^CoTu/su^fto refine it in large 

l?ineri<r scar%lyTe, sdf it to other merchants to export. I n fact, they frequently 

rSh r refining trade, the trade of purchasing Irom the smaller or village 
refine,'’ or export. This latter, however, is also a separate trade J and, especially at 
indTrimohint, there are merchants who, themselves doing nothing m the 
!vayo/r efkfing, purchase sugar locally refined and export .t to Calcutta n r to Nal- 
dmi Most of these are agents of Calcutta or Nalchit, firms. In fact, according to the 

native system of trade, it will be found that the same hi m, or firms, having in part at 
Kthc same pa. tners, have establishments at many places, and cairy on business at 
each place through different partners or agents. Bangs. Badan Sadhu Kh in 
for example has refineries at all the large sugar marts, and has, besides that, a branch 
in Calcutta to receive and dispose ol the sugar which he exports thither. 

Chi (a or Refuse Gur.—" 1 have not yet said what becomes of the chita 
onr the refuse of the sugar-refining process. It is to a very small extent locally used 
or i, iNinT „ vvith tobacco to he smoked. By (ar the bulk ol it is, however, expo, red 
toC ii.utta U Nalchiti and Sirajganj, hut what ultimately becomes of it 1 do not know. 
An attempt has been made once or twice to utilize it by distilling it into rum at labit- 

S. All 










imsrfy 


Products of India . 



<SL 


277 


in Bengal. 


(G. Watt.) 


SACCHARUM : 

Sugar. 


pur, where an old sugar * factory was converted into a rum distillery. The first 
attempts failed to pioduce any sufficient commercial return, and I do not know how 
the present attempt is prospering. 

bugai Trade a sign of Wealth .—‘'From what I have said it will be readily 
unders ood_ how great a source of wealth to the district lies in the sugar tr.de. T he , 

h?ri also?, e u.L. 6 labou , r > and it gives a productive return ; and the manufac-1 
ture also is such that many of the cultivating class can, and do, engage in it. 1 have 

nv U i y rS ,?r f^ i°L\ ? °' the <Hstrirt at about four lakhs of maunds, worth 
f 0 k‘ S ° l r,lpccs , i a " cl ' conclude from independent sources that I 
farahove the truth. In the Certificate Tax yeir, the sugar refiners I 
V® taxed upon an income of K3.-M.000; and this excluded some of the largest firms I 
(who were taxed n Calcutta), and all the small home refineries which fell under Ksoo 1 
profit. 1 he whole tradmg profit distributed among the husbandman and professional j 
trader amounts, 1 am pretty sure, to at least six or seven lakhs of rupees; and there is, 1 
throughout the sugar tract, an air of substantiality and comfort about the peasants and : 
If ^• me ^, ea,c ^ 6 > which testifies to the advantages they derive from engaging in sugar 

In Sir W. W. H unter’s Gazetteer of Jessor the above article is reprinted from 
the original, and the following brief paragraph added“ Sugar is also manufactured 1 
by expressing the juice of the cane j but, as before stated, the manufacture is not 
earned on to a very large extent, in consequence of the greater expense. The process 1 
of manufacture is thus described in Colonel J. E. Qastrelrs Revenue Survey 
Report :—The mill in common use ordinarily consists of two endless, coarse-threaded, 
wooden screws of about eight to ten inches diameter, set vertically in two horizontal 
cross pieces, and firmly fixed to two uprights, which are let well into the ground. ( 

I fieso screws have their threads cut right and left, and play into each other. They, 
are made of any hard, close-grained wood, tamarind being preferred. To the upper j 
end of one of the screws, which projects above the horizontal bar, a long pole is 
attached, to which the bullocks that turn the mill are yoked. The cane is generally 
passed twice through the mill before being cast aside to dry for fuel. The expressed 

j uce is received in a basin formed for the purpose below the screws. 1 was unable to 
procure any satisfactory returns of the expenses and profits of this cultivation” {Statis¬ 
tical Account of Bengal, Vol, //, 2S5—9?). 

^ . L, " H f 1 RD ^ GA *~Arai»?.~‘‘Suga r -cane is pressed in the Five Parganas by any 
3 M OVNln g'four k, nf ][ s ° f ma chin es The kalhu or mortar and pestle—the 

zonf-Al r , >r f b>: thft lelis ,n Passing oil-seeds; (2, the rdksi, with two small hon- 
2 k m n n. rning °- ne OVer an °ther; (3) the choke ghJni, with two vertical wooden 
aonr-irc fn * 0I \ e a f a,ns f another by means of a screw arrangement; this machine 
m R .B TKV i the Pr otot ypo of the Beheea Mill; and (4) the Beheea 

will‘no dnnhf ;«i r afcter * Sas yet very limited, but is extending every year, and 
Th' * f ® W more years drive the old-fashioned native mills out of use. 
canes hive^^ 1S 1,1 ^ncral use, and preferred to the first two native mills. The 
n r be passed twice through it to ensure thorough pressing. 

II . f} °f yie juice to gur .—“ The furnace is made on some convenient piece of 

'pi . 1 ( ?> ra y at s homestead. construction does not differ from that in Bengal. 

1 P 0 the turnace contains four or more holes to accommodate the hdk.ims or 

’ ) Ss pans. 1 nese are oval-shaped earthen vessels of various si/ps. A common-sized 
pan was tound to measure 26 inches nnd ,5 inches deep. The pans hold from 

scum tkat comes up to the surface 

' * * ? —strainer. Revoi.v. 

A bamboo birni 


.>0 to 50 seers of juice. 


W V JU,4 ' C ‘ Paring boiling, fhe scu... . — 

thn rf*TY>^ , a J f [ e q u cnt intervals with a Jhdnjri, or perforated iron strainer. Beyond 
or briish 1 j scum, nothing else is done to purify the juice. A band 
or brush is p aced in the liquid to prevent it overflowing. 

or six set-r- S C un v .P roc ^ uCt °l sugar-cane made in the Five Parganas. About five 
tion is variabl ca ^l ui . ce . are calculated to yield one seer of gur. 1 he actual propor- 
much as or 06, 1 joice of bdnsd canes grown on nugr<i son is rich and yields as 

in n.ia’it-x, ~ ^? r °f & ur : while that ot punri canes grown on alluvial rial is poor 
tt A J , n ., W1 ^ a °t often yield more than half the amount the former gives, 
the lib „„ :h,an of sugar-cane land v. ill yield at the btot five maunds ot gur. I .ding 
ahnnf bo as equivalent to two-thirds of a bigh.i y the produce will be at the outside 
S*wiru- CI ?- 0r c, ^ ht maun ds per bighd. valued at about K30. . 

create improvement.— “The use of the Rcheea mill is on the in 
oualitw’r»f DUt the use the large porating basin is as yet unknown, 

f ir turned out at present appears to me very inferior. 1 here is much 

c . n P ovement in the direction o i gur manufacture. As regards the culth' r ‘" , ' n 
_** t e man urmg seems to me inadequate to u full yield of cam 


T 1 
_ _ room 
in of the 


Oil-C 


* For other ruined sugar factories sec remarks, p. 101. 
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manure for sugar-cane and potatoes, is as yet unknown and may be usefully intro¬ 
duced. The Bombay y Samscra and other improved varieties may be tried, and 
unless they have been actually experimented with, it is difficult to pronounce upon 
their success or otherwise” ( Basil, Rcpt. on Lohardaga Dist ., 80, <?/). 

PALAMAU Sub-Division .—^“Manufacture of concrete {gur ).—The cleaned 
canes are brought to the kolsar or gur-making yard. It is a small plot of ground 
close to the cane-field, and sheltered by trees, and has a small temporary thatch in 
one corner to serve as a store for the produce and shelter for the ^wr-makers. 

“ In one part of the kolsdr, a temporary furnace or chulhd is made, and in another 
the mill is set up for grinding the canes. The furnace is of circular shape, 4 feet 
across, about 3 or 4 feet deep. It is enclosed by a mud wall, raised a cubit high above 
the ground. On one side of the chulhd is a large hole through which the fuel is fed ; 
and on the opposite side is a longer gallery which leads away the smoke from the 
furnace, and thus serves as the flue. . About half-way between the top and the bottom 
of the furnace is a shelf, made of twigs, plastered thickly over with mud; on this the 
fuel i-, placed while burning', and the ashes, as they accumulate, arc pushed down by a 
long rake into the hollow of the chulhd. 

Grinding. —The only machine for pressing sugar-cane in Palamau is the Behea 
mill, which has completely driven the native kalhu out of use. The mill is driven 
cither by a single bullock or by a pair. The manufacture of gur usually goes on by 
day and night. To keep one machine going for 24 hours, 8 to 12 country bullocks are 
required, each pair being relieved by another in regular rotation. One mill is estimat¬ 
ed to press 32 ku ndds or earthen pots of juice in 24 hours, and the bullocks are 
changed at intervals of 2 kundds of juice. 

The shallow iron boiling pan is in use in Palamau. Deep earthen pots for boiling 
the cane-juice, which are used in*the Five Parganas, and in Bengal Proper, are quite 
unknown in Palamau, as they are in South Beliar. The nan is 4 to 5 inches across and 
about 4 inches deep in the centre. It is capable of boiling 2 maunds of juice at one 
time. For a single furnace there are usually two boiling pans, particularly when 
chdki gur is to he made. For making this description of gur , it is necessary to stir 
it with a wooden rake for a length of time after the pan has been taken down from the 
chulhd : in the meantime the boiling of fresh juice may go on uninterruptedly in the 
second pan. When rib is made, no such stirring is necessary, and the boiling may 
go on without any interruption, fresh juice being poured into the pan immediately 
after the preceding charge of gur has been ladled off. 

“Cane-leaves and me-ass, that is the refuse of the canes after pressing, are the 
only fuel used in boiling the juice. 

The actual process of boiling the juice to gur is as follows The pan is set over 
the fire, ana 4 kuna as (roughly 2 maunds) of juice poured into the pan. The juice is 
seldom strained to remove chips of cane and other mechanical impurities. These 
are very probably retained on purpose in the juice in order to add to the weight of the 
outturn. After a short time the scum comes up and begins to accumulate on the 
sides ot the pan. When sufficiently thick, it is skimmed off with an iron handle. 
The use of milk, lime-water, or any mucilaginous substance like castor seed emulsion, 
or the juice of dhcras bark (Hibiscus esculentus) is either not understood or not 
known. The fact is that there is no demand for gur of superior quality and 
cleanliness, and the cultivator does no! find it as yet worth his while to make first- 
class gur as he cannot get an adequate price for it: on the other hand, he is 
likely to suffer loss from the dimintuion of weight, which will no doubt result 
from the removal of the impurities. The boiling is continued for about 2 hours. 
Towards the end the syrup becomes thicker and apt to get burnt against the 
surface of the pan. A brisk stirring with a wooden rake is kept on all the time, until 
thegnr has attained its proper c nsistency. The latter can be only guessed by the 
practised eye, and by feeling the thick syrup while yet hot between the fingers. 
When die gur is ready in the pan. the latter is taken down from the furnace and 
placed over a lo-.v eartlvn mound; the stirring with the rake is kept up until ih egur 
gets thick enough on cooling. It is then ladled out into oblong forms of wood, 
about 16 inches long, jo inches broad, and 4 inches thick, called kutords , and allowed 
to gradually cool and solidify. In abount thre*' hours* time the mass becomes quite 
hard, and is then taken out of the kdtorns and becomes ready for the market. Tnese 
• qu ire blocks of gur are known as chdki v. These are very convenient for tiansport, 
as they can he readily packed in bags, and are not in th<? least subject to drainage of 
molasses like the rab. 

ft Sugar is not manufactured anywhere in or near Falnraau, and consequently very 
little rdb is made. Itonly use in Palamau is for making a cooling drink [sharbet) 
taken in hot weather. 'Io make rdb the syrup is taken down Irom the pan in a 
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slightly thinner condition than that of syrup intended to make ckdki gur. The rdb 
syrup is poured into earthen vessels. 

rp» Gutturn 1 jn Palamau 4 seers of juice are expected to yield 1 seer of gv.r. 

The juice must be very nch in saccharine matter to be able 10 yield this remarkably 
F r P. c j • u ^ ar concrete. In Bengal the proportion of gur to juice seldom 
exceeds 1 to 5 > and is very often as low as 1 to 7 or 8. 

Thic vf CanL * S ex P' ecte< ^ to yield from 25 to 30 local maunds of gur. 

•ells in StaXaS ^ tacZhToAt fjkl “f" ftT 

“of one local bigha sofdat 

Cost of guv-making . 


Hire of machine and pan for io days at Ro-S per diem 
One man to feed the machine for iodays and io nights at 
R 0-1-9 ... . . . ' . 

.One man to drive bullocks for 10 days and io nights at 
Ro-1-9 . . . . o'. 

Five men to cut and clean canes for iodays at Ro-1-9 

each per diem .. 

One man to feed fuel for iodays and 10 nights at Ro-i-g 


£ a . 
5 o 


P- 

o 


Cost of cultivation. 
Cost of gur-making 


Total cost of gur-making 


Total 


Average outturn of gur per local bigha= 28 local maunds, 
valued at 26 local seers per rupee . . • . 


If*.™ V i t.“* pppvcvj mat tne cultivation 01 sugar-cane would not pay if every 

ffJSt li te' Wa fM hargC i d . for - at the dail * rates of wages. It is for this reason that no 
hands in hU ! u Cldt,vat Jon of sugar-cance unless he has a sufficient number of 
it is 0 coir'mon'iin!? V° wor ^ \ n f‘‘ e “fid. To avoid the necessity of hiring labour, 
either iointlv nr ‘ ;, tlCe forsevCra ^ rdyats to combine and cultivate a field of sugar-cane 

(Baut fybf^on LaI, rS parat ^ parc ^ men helping one another by turns” 

' hept ' on Lohardaga DisL , Palamau Sub-Division , 39-4,). 

v"‘^ nthe ^ no ^ cea ^ ove regarding Sugar Factories and 
o t t v nim ,’ 1 * 1S n ™? ntl ?. nec ? ^at * n ^is district there are 69 refineries. 
1 • . & put all the districts of the Patna division, sugarcane cultiva¬ 
te important, and as Jessor and Faridpur may be spoken of as 

.1 h l centres of date-palm sugar, Behar may be characterised as'one of 
e at*? important tracts of Bengal from the sugar-cane stand-point. In 
u °t° ? n ^ u g ar (published by the Government of India) the outturn of 
onahabad was estimated at 1,55,54$ maunds; but Messrs. Thomson & 
y ne give the area as 36,000 acres arfd the outturn 14,40,000 of maunds, 
epresenting a yield of 40 maunds of gur an acre— 

onlv rlvVi Su p ar industry is the most important of the district’s manufactures, and the 
divr inn- ° ne i‘ ** ‘ s carried on extensively in the Buxar and Sasseram stib- 

sub-divkS/m ' c ';i ew ” ere on a comparatively small ^calo. The outturn of the Buxar 
wliih- ; n fh . s estimated at 35,850 maunds a , unstjJ3,88o maunds in the previous year, 
man rule ,\ bass ? rani sub-division the quantity oi‘ sugar manufactured was 44,908 
Nasirir.i'nov. ;\P nnci P a l feature of the year was the introduction of hand turbines at 
tlm sc ?* °f the industry in Sasseram, and elsewhere, which resulted in 

iiHHr f manufacture of sugar. About seven-eighths of the total quantity of 
in the ln * d ' e . district is exported to Cawnpore, Agra, and other places 


Cawnpore, 

{Note on Sugar). 


•7, mux.. 1 u,t? district is exported 

in the North-Western Provinces and to Bombay 

Although Shahabad, Gya, Durbhunga, Champarur, and Sarun are 
lost important districts in the production of cane and gtlr and even Native 
ret.nod sugars, the methods of manufacture do not differ materially from 
osc detailed regarding Bogra, Jessor, etc. Babu Addonath Banerjl, 

S: 413 
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while discussing' the sugar trade of Behar, makes the following remarks 
regarding Shahabad : — 

■“ In the year 18S4-S5 the sugar-cane crop was good in four divisions,* but not in 

* r, . n , . . __ the Patna and Dacca divisions. In the Dur- 

F residency. | Bhag 1 po • bliunga and Gya districts there was a partial fail- 

Rajshahyc. Chota Nagpore. ure = f the cr i Pi and in Furree dpore, another 
important sugar-growing district in Eastern Bengal, the crop was destroyed by wild 
pigs. After excluding these two years, it will be seen that, on the whole, the exports 
have not suffered, although the proportion of tlx ^refined to the raw material has 
leaned towards the latter. How far tne sugar refineries in the interior are responsible 
for this state oi things cannot be stated with any degree of confidence. Certain it is, 
however, that there has as yet been no deterioration in the prosperity of the refineries 
in Shahabad, where this industy is the most important of the district manufactures, 
l he area of sugar-cane in Shahabad, irrigated in 1SS6-87, was 26,116 acres. To what 
extent the facility of irrigation from canals has contributed to the extension of the 
cane cultivation is proved from the figures in respect of the export sugar trade of 
Shahabad. In a statement regarding the sugar trade of this district, recently com¬ 
piled in the Statistical Department for the use of the late Sone C anal Commission, it was 
shown tl * ~~ " ** 

carried 


cl in tiie Statistical Department ior tne use 01 uieidtcaum,' .,uuu " 

mi that 1,51,090 maunds of refined and 39,78s maunds of unrefined sugar were 
iud by rail during the calendar year 1876, while in the calendar >*■ -r 1080, tne 


refined sugar, the increase will be as follows : — 

Exports from Shahabad by Rail 
(External and Internal). 

Year. 


1S76 

1886 


Refined 

sugar. 

Mds. 

1,51,090 

2,64,832 


Unrefined 

sugar. 

Mds. 

30,7SS 

3,52,062 


Total in unre¬ 
fined sugar. 
Mds. 

4,i7,5i3 
10, t 4,142” 
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II. -ASSAM. 

No sugar is manufactured in Assam. The province imports its sup¬ 
plies by river steamers from Bengal. The reader will find, under the 
chapter on cultivation, a detailed report of the crushing of the cane and tho 
boiling of the juice into gur as pursued in the province (pages 150-159). 
In the chapter on the History of the Effort to establish Sugar-planting ns 
a European industry in India reference has been made to the experi¬ 
ments formerly undertaken to organize sugar plantations and factories, so 
that it docs not seem desirable to say more in this place, except per laps 
to add that, although land suitable for cane-culture doubtless exists in 
the province, there are many adverse influences, such as expen.sive lribou- , 
which preclude the possibility of Assam, for many years to come, at least 
from becoming a great sugar-producing country. It seems likely, however, 
that an inquiry (as already suggested) into the nature of the better quali¬ 
ties of cane found in the province might be productive of good results. 

III. -NORTH-WEST PROVINCES AND OUDH« 

So much has already been said regarding these provinces that it seems 
scarcely necessary to do more than to furnish t hree passages descriptive of 
the manufacture. The first passage, given below, completes Messrs. 
Duthre & Fuller’s account of sugar in these provinces. It may be 
accepted as a review of the various methods which are pursued in ihe 
provinces as a whole. The second details the manufacture of sugar in 
Gorakhpur, a district which, in the early effort to extend the sugar trade 
of India, figured prominently. And ihe third supplies full information 
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regarding Shahjahanpur, the district which may be accepted as the centre 
of the present trade. That district not only possesses a large European 
refinery and distillery— the Rosa works—but is so important a locality for 
Native-made sugars that the prices determined annually at Baragaon, a 
village fourteen miles from Shahjahanpur, may be said to govern the sales 
of these provinces. 1 he full extract from Mr. Butt’s able report on the 
Shahjahanpur sugar will, it is hoped, meet the difficulties which most 
students of this subject experience. As his report is not very accessible, 
its reproduction seemed dsirable : — 

I. the boiling of the juice follows on the pressing with as little delay 
as possible, since fermentation rapidly sets in from exposure to the air 
I he process of boiling and concentration varies according as its result is to 
be gurh, shakar or rdb. Gurh is a compost of sugar crystals and 1. (.crystal¬ 
lized syrup boiled till of a sufficient consistency to be made up into soft balls 
or cakes (bhcli or chakki ). Shnkar is formed when the boiling is a little 
more prolonged and the mixture of crystals and syrup is violently stirred 
while cooling, when its colour becomes lighter and it crumbles into small 
pieces. In rdb -making the boiling is not so prolonged, and the result is 
syrup containing masses of crystallized sugar imbedded in it. Gurh and 
shakar are for human consumption as they are, but rdb only represents the 
first stage in the manufacture of crystallized sugar. With gurh and 
shakar the object is more to obtain a good colour than good crystallization, 
while the value of rdb entirely depends on the proportion of crystals 
which it contains. Hence the boiling process for gurh and shakar is. as a 
rule, much rougher than when rdb is manufactured. The boiling appara¬ 
tus consists of a furnace excavated in the ground, over which one or more 
non pans are set. If the boiler is supplied from only a single kolhn , as a 
«tiletone pan is used, while if two or more kolhus are used the number of pans 
ott f n mcreased to four or five, which are of different sizes and are placed 
in order, the .argest one furthest from the feed end of the furnace, and 
• sm . one immediately over it. In this form the boiling apparatus 
f simiIa £. to that formerly used in the West Indies. The use of a row 

enables el * ec ,' s n ^ rcat savin ? of and > lso P erha P 


the manufacture of better 


_ T , , r , . . .- - - — - «•"-» sugar, though this is bv no means 

f r» 1 .1 ^ luce . ,s cf, ii ec ted in the large pan, where it is allowed to sim- 

T * t CUm /’ses to the surface, tlic formation of which is sometimes 
s is od by the addition of alkali (carbonate of soda) which promotes the 
° f al ^ lmin . ol,s matter, or of milk ortho sticky juice of the 
edible Hibiscus, which, in becoming coagulated, collects and brings to the 
sui face a good deal of impurity. From the large pan the juic i c - baled 
into the one next it, and so on from pan to pan down the • oming 

n>ae concentrated in each transfer until it is finally worked up ; nlo sugar 
m t.ie last and hottest.pan. The preparation of sugar from rdb is not, 
properly speaking, an agricultural process, and needs thc-efore no notice 
.• 11S account. It may dc briefiy mentioned that the process substan- 

ia y consists in draining the uncrystallized molasses away from the sugar 
int it. J his * s e ^ cc l e( ^ ln ^ 1C western districts by pouring the rdb 
il ? c , 1 bags and subjecting it to pressure, in which wav about half of 
ie molasses are strained off, and then placing the semi-pure result (called 
\.P in western, and shakar or assdra in the eastern districts) in 
wicker crates, and allowing the molasses to filter slowly down, this filtra- 
jon being assisted by a covering of the water weed known ns siiodr (Hy- 
c nlla verticillata , (he moisture from which slowly filters downwards 
and washes the crystals clean. The European process of 4 claying " was 
? n f ' xact ly the same principle. The floury whitish sugar which results is I 
n ° Wn as kacha chini or khand , and is made over to the halwais fur j 
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final refining. The following statement shows the average outturn per cent, 
of cane of each of the products mentioned above:— 

u One hundred of cane yields 50 of juice, which latter may be divided 
into 18 0 of gur , bheli or compost; 17*5 of shakar ; and 19*5 of rab. The 
^contains 13*0 putri or assara (semi-drained),and 6 5 shira or molasses. 
The putri may be also divided into two equal parts, vie. 6‘5 chini, 
hhand or shakar ; and 6*5 shir a or molasses. 

“ Of the sugar exported from the Meerut division, 98 per cent, is in 
the form of gurh or shakar , but only 44 per cent, of that exported from 
Rohilkhand, the balance (56 per cent.), consisting in chini or kha?id, the 
product of rdb. This difference illustrates something more important than 
a dissimilarity in local custom or even in equality of cane, for it represents 
a material difference in the distribution of the profits of sugar cultivation 
between cultivator, landlord, and capitalist. When a cultivator manufac¬ 
tures his own sugar he nearly always makes gurh or shakar , and rdb is, 
as a rule, only made by professional sugar-boilers or khansaris, with juice 
which they purchase from the cultivators. These purchases arc all nego¬ 
tiated, like those of indigo factories and the Opium Department, by means 
of advances, and the system has an important bearing on the agricultural 
condition of a large portion of the provinces. 

“ In the sugar districts of the Meerut division, on the other hand, the 
rule is for the cultivator to boil his own cane juice, and add the profits of 
manufacture to those of cultivation. It is generally assumed that the cul¬ 
tivating classes of these districts are the most prosperous in the provinces, 
though their prosperity may be, perhaps, bought by a loss in the total value 
of the produce.” (Dutiiie and Fuller , Field an d Garden Crops t North- 
West Provinces).** 

If. Gorakhpur. — “ The manufactures of the district are few, and the only one 
of any great importance at present is that of sugar-boiling, extensively practised in the 
Hata, Padruuna, and neighbouring parts of the Dcoria and Sadr tahsils. It is difficult 
to obtain any very accurate statistics of the number of sugar factories, but the fol¬ 
lowing figures were furnished a few years ago by the tahsildars :— 


Pergunnahs. 

1 Number of 
: factories. 

Silhat 

28 

Shahjahanpur . 

73 

Haveli 

37 

Salempur 

65 

Sidhua Jobna . . 1 



Remarks. 


Of which 5 are Melia village of tappa Indarpur. 

Of which 37 are said to be in tappa Patna, mostof 
them be&g in Rampur Khanpur village, not far 

Almost^!! irl the tappas lying north-west and north 

of Silhat. , . _ 

Of which half are said to be in Barhaj. 

The exact number is not stated, but is undoubtedly 
very large. Mr. Lumsden estimated that, in 
addition m the amount locally consumed, over 
20,000 maunds of chini (sugar) were yearly export 
ed from this pergunrah. Mr. Alexander thinks 
that the number cannot be far short of 100, as 
this is the pergunnah -n which the cane sremsto 
thrive best. Mr. Lumsden numbers52 factories 
in his settlement report, but the number has 
since increased. 


"Tire factory-owner does not, as a rule e his own. H ®. 

money advances to a number nf neighbouring viltap.who«»jp and usnn f 
nlso extract the juice (ras) in their own or hired mills. The m/tttu, or 
j* . a | rc u i v b-jn described as 4 a i ..ge drum-shaped more ir, in w.uch an almost up¬ 
right timber beam or pestle is made to turn by an arrangement attaching it to a pa 
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of revolving bullocks.’ The pestle is here called jdth. The horizontal cross-beam 
which connects it with the bullocks is named kdtar, and on the latter sits a man, 
partly to guide the bullocks, partly to give greater weight to th ejath. Another man 
feed , the kolhu and pushes the cane against the jdth . When seen for the first time 
this operation seems likely to end in crushing the hand of the operator, but accidents 
very rarely occur. I he expressed juice trickles into a lower compartment of the mi'l, 
called ghdguj and hence flows through a wooden spout or harndli into the vessels 
set to catch it. In Gorakhpur, owing to tha difficulty of obtaining stone, the kolhus 
are all of wood. W hen extracted, the juice is generally boiled at once in large iron 
vessels called karahi, which are usually lent by the owner of the factory to which the 
boned syrup {gur or rub) is to go but are sometimes owned or hired by the cultiva¬ 
tors. Occasionally, it the factory he very close, the juice is taken there at once. It 
makes of course a great difference to the cultivators whether he manufactures inde¬ 
pendently or on behalf ot the factory-owner. The latter takes an ample return for 
the advances he makes and for the hire of the kardhi . But very few villagers grow 
cane altogether without advances, and one manufacturer informed Mr. Alexander 
that he did not care to deal with such persons. He had not, he explained, the same hold 
over them as over cultivators who had bound themselves, by taking his advances, to 
grow a certain amount of cane. In a year, however, when cane is at all scarce,’an 
independent cultivator could command a very high price for his gur and obtain large- 
profits. The clients of the factory who receive payment at a rate fixed behorehand 
derive no additional profit from high prices. But where most of the cultivators must 
work on borrowed capital, this system of advances is perhaps the best way of sup¬ 
plying a useful want . 

“ After its receipt at the factory the rub syrup is again boiled twice and cleared of 
its scum. It is then allowed to harden and becomes chini, whicli finds a very large 
export towards the south. The sugar is sometimes refined by additional boiling and 
skimming, but is more often sent away in the rough state, packed in large earthen 

“ No trustworthy statistics are available to show the average amount of khand , or 
dry sug ir, produced yearly in a factory. But some establishments visited by Mr. 
Alexander at Pipraich confessedly turned out from 400 to 500 main.ds of refined 
sugar (chi hi) each in a season. The average value was about R12 or R15 a maund, 

* nd as the cultivators get for their rub about R3 to R4 only, the factories must make 
onsi erab.e profits. But they have usually, it must be remembered, to carry the 

ut u me b f fo , rc tl! °y can command a market, 
p- • . C P nnc JP a » places where the khand is collected for exportation are Captainganj, 
a ft-Hp. lpUr ’ Sahihganj (in Sidhua Jobnai, and Barhaj. From Captainganj 

bv Coralfn to f #° 5 p Ne! ’ al > t but h V ** the greiter part of the trade finds its way 
derS£Slnf ^ 1 Ra / tl OI \ the , litde ^ and ^k and Barhaj, to the Ghagra. A consi- 
as hofnr? m' S< ? desc V nd s the Great Gandak to Calcutta. The Little Gandak is, 

alnncr ife Kq navi 8 a ^Jc only during the rainy season, but a large trade from 

W -4T b K/ ^ tHe PadrUana and Rarha i road t0 the latter place ” {Gass., 

III. Shahjehanpur. —The following note on sugar-manufacture has 
been supplied by Mr. D. C. Hail lie “ The Native process was briefly de¬ 
scribed in the Budaun notice, but it rhaybe interesting here to note the differ- . 
eiices between the Native process and the European, as practised in Messrs. I 
arew & Co.’s works atjtosa. Messrs. Oarew & 60., like the Native | 
manufacturers of the district, work upon rdb t that is cane-juice boiled to 
sue a viscidity that it crystallizes on being allowed to cool. The first 
iteration in both the European and the Native process is the same : the 
f* * U P * n the coarse cotton bags and subjected to pressure, in ord. r 
j • ra, P away, the treacle from the pure sugar crystals. The treacle so 
TOW is ln RoSa re ‘ boiled ’ so as to m ake a lower quality of sugar; by 
r.ne (Native sugar manufacturers it is made into an inferior quality o f pur 
and exported. The crystals left after the treacle has been drained away 
re termed putrx. It is the raw sugar on which the English refiner works, 
tt consists of grains of nearly pure sugar, coated on their surface with 
“[ W ar *d generally contains some impurities, such as sar.d, vege- 
a e fibre, and, jn India, dried cow-dung. The last-named substance is 
suaiiy employed as a cover for the vessel in which the rdb is kept. 
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In the English process the raw sugar is dissolved in hot water in certain 
proportions. I he solution so formed is first filtered through cotton bags 
in order to remove the solid impurities above referred to, and'then several 
times through a deep bed of charcoal, to remove colour and such impurities 
as escape the bag-filters. The decolourized liquid is concentrated by 
boiling off its water in a vacuuni-pan till crystals have formed in proper 
quantity. Finally, in order to separate these crystals from the adhering 
mother liquor,’ they are placed in the centrifugal machine. This con¬ 
sists essentially of a vertical metal drum, the curved walls of which are 
p..r forated by a great number of small holes, and which revolves with 
great speed round its axis. The centrifugal force produced by this revo¬ 
lution forces out the syrup through the pores of the drum, leaving the 
prepared sugar in the drum. The ‘ class * of the sugar depends on several 
matters :—(i) whether it is made entirely from putri or whether it contains 
a certain proportion of the crystals deposited after treatment (by the 
treacle being at first drained away); (2) on the number of times it has 
been passed through the charcoal beds; (3) on the amount of spinning it 
has undergone in the centritugal machine. 


“ In the Native process th e putri is not melted, and, consequently, im¬ 
purities are not removed from it. The stages are two only. The treacle 
left adherent to the crystals in the putri is allowed to drain itself away 
under the force of gravitation. The putri is for this purpose placed in a 
large tank, the bottom of which is formed by a cloth placed over a bamboo 
frame and kept there for several weeks. The draining away of the 
treacle is aided by a partial fermentation which the sugar undergoes 
during this process. In Shahjehanpur a layer of river weed (siwdr) is 
laid over the top of the sugar, partly to aid fermentation (sic), partly because 
the moisture from ilie weed, slowly filtering through the sugar, aids the 
draining^away of the treacle. The sugar, after having undergone this 
process, is technically termed pachani. This pachani is placed on a plat¬ 
form in the sun, and thorough!}' trodden out by the feet. The product is 
shak'ir, or Native sugar ready for market. It is in colour rather whiter than 
the lowest quality of sugar turned out from the Rosa factory. Its crystals 
; are much smaller: the great difference, however, is the presence in it of a large 
quantity of impurities, to which every stage of the process of manufacture 
from the expression of the juice to the final treading out has contributed 
its share, and towards the removal of which nothing has been done. The 
lower qualities of Rosa sugar, owing to the superior economy of the. 
| European process, and in spite of the expensive machinery and superin¬ 
tendence, can be sold cheaper than Native sugar is. It does not, however, 

; in spite of its obvious advantages, make much progress amongst Native 
consumers. To Hindus the employment of animal charcoal during the 
process is a great stumbling-block, and has led to Rosa sugar being in 
. the Pan jab formerly cursed with bell and book” (Gas., N.-VV. P., IX, 

! 128-30). 


The account of the sugar manufactures of Shahjahanpur drawn up by 
Mr. Butt is so very instructive that it is difficult to abridge it and yet 
preserve its merit. Following after the passage just quoted, however, it is 
perhaps desirable to extract only such paragraphs as appear to amplify 
Mr. Baillie’s statement. A matha, Mr. Butt explains, is an earthen vessel 
which holds on the average about 26 gallons of juice. To express a 
! matha of juice may occupy from three to six hours — 


u When the mill is worked by day only, seldom more than two mathas are pressed : 
one will be done before noon, when die men dine and rest, and press another in the 
.ii noon. Working day and night the labourers are changed each matha, and 
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i n the **y, but often five and occasionally even 
six mat has are pressed and boiled each day.” J 


IS 

Af Href cf'i*rfinrY M iii" " . & ““V uvcr some nine oeiore tne ?natha 

cane refuse (khoe) dries, the refuse7rom Th^milfand USed T ' Ue1, , b fl ut , a . s , -f?” as fj ,e 
field sjddIv sufficient fuel. A fall of ?•!;„ ™:? , JL and ,. c ? ne .! caves (P a ‘“>“) from the 


-- Wlmn the juice has been boiled nearly Ac u a sual time th^lWl 1 i .1 - 

ladles up a little and judges the state of concentration l>v fh^ b °‘ cr now r a J! d tl ien 
pings as he pours the sample back ; this eye test is probably^ unfv^^being that em- 
ployed by the vacuutn-pan boiler, .as well as by the Indian cultivator S 1 

• " During boiling the scum, rising to the surface, is skimmed off by pushing a small 
board along the surface ; the scum adheres to this and is scraoed off wjfk o 7 V j 
O ff being judged ready', the juice boiled for rdb is 1 -dlldTo^tM 
vessel containing about 5 seers and used as a measure, and then poured into a large 
porous earthen jar (kalsi) containing about 3 rdb maunds, one boiling on another 
till the kalsi is full. It then cools, and is ready for removal to the sugar manufactory 
{khandsdr). The cultivator almost always cultivates on advances from the manufac¬ 
turer ( khandsdri ), and the rdb is taken delivery of on the spot, and removed at the 
manufacturer’s expense. 

“ Rdl is the product almost always made, as it is the product required by the manu¬ 
facturer, and the cultivators are restricted to its manufacture. 

Preparation of Gur .— “ When gur (or mithdi) is the product required, the mice is 
boiled somewhat longer and with greater heat, so that, on cooling, it can be made nto 
luird balls; on removal from the boiling-pan the boiled syrup is poured into shallow 
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iW H further manufactured. In order to make sugar from gur , it would 

gJaftwlwJ i C K S r ry t0 ^°‘ Wltb 'vater, and so bring it to a form resembling rdb; and 
ported '<nd * v f c su $ ar ! s made fro ™ & ur * but ncver in Shahjahanpur. “ Gdr is ex- 
Cultivat-nm «,k« i°n '.? r ? C * f° nsum Pbon or for use by confectioners and tobacconists. , 
commonlv nnb ultivate wjthout advances, and zemindars who are not manufacturers, ! 
tors are nnf iind ? r *’* \ Ut £ cncr ^[y r< *\ on iy is openly manufactured. As the culLi. a- 
r< b onlv not „nrnif r ?i supervision, they, though under engagement to manufacture I 
prevent this the mm!?*, 1 ! y one or two wathas into^wr and sell it secretly. To 
fuit the stinerrlcinn . er if em P*°>’ s ? servant to watch the mills in the village, 1 

watcher ;«=^ft^n S i° n l* with scattered mills working day and night, and the I 

houi and d/c c a u,et b e y e^ ““SL P res . ent * G '" » secretly removed to a friend’s 
mnrh °l tbr . ou $ . 1 dnar is the chief g ur market in the district, and 

_ c r J? 1 r * 1S Kurmis in the lilhar Tahsil. The gur made in Tilharis | 

“ iri P i ) • .\? be the best, though lilhar rdb is generally considered inferior to that 

made in either Pawayan or Shahialianpur. 

I HI W *JJ be seen that the form of the product, whether rdb or gur, depends on the 
ni ,. r .f ’ When \ rab is the product required, the cane-juice is concentrated to a little 

over the crystallizin' 
product 

ball: 


rcnt * crs lt non *crystallizabie. 


fnrnf nf Terms.—“ In naming these products, concentrated cane-juice in the 

ses * 4 i r tbe m °st strange mistakes are usually made. * Sugar,’ * mnla s- 
coarse molasses,* and « treacle ’ — --- 1.- r__ 


rdb or gur . 
molasses or 


■'■■-v,« ac5) ana - treacle ' are terms commonly used as equivalents for 
^concentrated juice.cannot correctly be called sugar, and denoting it as 
e ,s . a S 1 " 0555 mistake. Molasses ( shira) is the syrup which drains 


‘irirfw!') ^ 1C Sl j bsec l uent process at the manufacturer’s, the rematndei being raw 
tr Irom which again is obtained dry sugar (khdnd). Rdb might perhaps hr 

<■ s t , 1 , r > r j}'Y su 8f ar * Treacle is the syrup that drains from refined sugar. 


Conf. « 
pp. 114 

r 3VR3I, 

55 , 29 


; Sugar ’ * - . ea r, , u V su gar. I rear le is the syrup that drains from refine 

Pn-nr- 1S a m< ? st ln definite term, as it may mean raw, dry or refined sugar, 
, , nomenclature lead to many mistakes. Thus, by the Indian Fc 
mpanson between F:»ef InJkn Ur,. . __1..__ _ 


V iTmi 1SOn , be , twecn East Indian and Wes 
"«s taken to be the 


Indian produce, a product presumably gur 

fiuantitin- f * -same form as West Indian raw Sugar. T he fact that from equal 

a 0 produce, as raw sugar, will be less than half the weight of produce as ] 
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gur makes the comparison instituted of no practical value, and the difference in outturn 
was greatly under-rated. 

“ About the same time, a gfentleman who had published in the Economist a series 
of estimates of agricultural profits in the North-West, wrote to the Indian Statesman 
in explanation of his tablesUp here the cultivator presses his own cane in rough 
wooden mills, boils down the juice and sells the coarse molasses to the dealer generally, 
as numerous enquiries have led me to believe, at R4 the maund. i particularly enter¬ 
ed “ sugar,”— that is, gur, not rdb or treacle, as I had not found it the custom to make 
the latter except from the refuse stalks, such treacle being obtained by pouring water 
over the already pressed cane, and the poor syrup being given to the children or the 
girl tenders at the boiler/ Here almost every term is a mistake, though the writer was 
a Settlement Officer who had paid some attention to the subject. In Madras and 
Bengal jagari is the term commonly employed for the first state of concentrated 
juice.” 

The bel system. — ** In the greater part of the district the cultivators manufacture 
rdb and then deliver the product to the khandsdri ; but to the west, all alonj* the 
Bareilly border, the custom is spreading of the manufacturers taking the fresh juice 
from the cultivators and themselves manufacturing the rub. This custom has only 
been introduced from Bareilly since the Mutiny, but it is spreading fast, and will, in all 
probability, completely supplant the older syctem. In Bareilly, too, this custom is, 

I believe, of recent introduction. The change is not due to any change in the position 
of the cultivator, and under cither system cultivation is carried on by advances, and 
the cultivator is bound to deliver his produce to the money-lending manufacturer. 
When the cultivator delivers rdb , he puts up his mill where ne likes, usually close to 
his own house, an 1 ibmmonly the mill is worked day and night. Whenthe manu¬ 
facturer takes the juice, advances are made to a large number of tenants in the same 
or closely adjoining villages, and all these men put up their mills in some one place a 
little distance outside the village, where the manufacturer puts up his boiling-sheds. 
Commonly twelve or twenty mills may be seen working at one ‘ bel,’ and sometimes as 
many as thirty. E.ich mat ha of juice as filled is taken over by the manufacturer. 

“ The expenses of the cultivator are very little less than when he manufactures rdb. 
The manufacturer receives the cane refuse for fuel, and only the cost of one labourer 
(the boiler) and the hire of the boiling-pan is saved to the cultivator. The manufac¬ 
turer has to build a boiling-house and to employ a writer and several servants to watch 
the mills, and also an establishment for boiling the juice. The mills are never worked 
at night, but even so, in the early morning, or when the overseer’s attention is elsewhere 
attracted, the cultivator sometimes manages to pour some water into the juice. In the 
boiling-sheds the boiling-pans are put up in sets of five, the number of sets varying 
according to the number of mills, being generally one set per ten or twelve mills; the 
five pans are in a line, one directly over the fire, the others at intervals over apertures in 
the horizontal flue leading from the fire. The juice is first placed in the pan farthest 
from the fire, which is of a very large size, containing some 50 maunds of juice, and is 
called the hane (or reservoir); the next pan, about half the size of the bans, is called 
the nikdr. In this ome alkaline substance is added, generally sajji (’mpure carbonate 
I of soda), but sometimes decoctions from the bark of various trees or plants are used. 
The next pa,n is th ephula, and the juice is here heated nearly to the boiling-point. 
The fourth pan is the phatka. In this should the juice, now very much thickened, 
appear too viscid, some castor or mustard oil* i-- sprinkled as a corrective. 1 ne *yrup 
is then moved to the fifth and last pan (the chdshini) directly over the fire, and a s.ior 
boiling bring; it to the proper rdb consistency. A halsvoi (confectioner) is always 
I employed to conduct the boiling, and most of these halwais are men who come from 
the Mainpuri district each season. Whatever may be the scientiiu: value of the sub- 
stan< es added, there is here evidently a more careful process, and the rdb thus prepared 
on a larger scale must be of superior and more uniform quality, as the rdb being made 
by the sugar-manufacturer himself, there remains no motive for fraud or deception as 
to the quality. 

Quality of the Juice. — “ Shahjahanpur cane juice, when freshly extracted, seems 
equal in richness to that of most other cane-growing countries. Density, as shown by 
BaumA’s saccharomelei, js the test used; and our juice commonly shows a density 
! above the average quotations of other countries. At the Rosa Distillery fresh juice, 
purchased from cultivators near and filtered, has often shown a density of io°, and 
occasionally of 11°. Supposing a pure solution, the percentage of sugar present shown 
I by each density is as follows 

6° BaumA « io ‘4 per cent, of sugar. 

7 0 ditto « 12*4 ditto. 

* S>‘sam im oil, it will be icon, is used in Madras, p. 234 . -El., Diet. Eton. Trod. 
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8° Baum6 = 14*4 per cent, of sugar. 


9 ° 

ditto 

*== 16*3 

ditto. 

10° 

ditto 

= i 8’2 

ditto. 

11° 

ditto 

= 20'I 

ditto. 

12° 

ditto 

= 22 

ditto. 
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Our fresh juice may be assumed to be of good quality, but destruction of the sugar 
commences at once. To prevent deterioration, cane-juice should be treated with the 
utmost rapidity and the most scrupulous cleanliness. Juice extracted at 9& Baurne 
and allowed to stand an hour or two will only mark Si to 9 C . 

The mill and receiving dish ( mcitha) are seldom cleaned, and never thoroughly 
so; there is no appreciation of the loss and d delay alone; 

the juice is insufficiently strained, and, as a rule, the juice is not treated with any 
alkali, to neutralize the natural or acquired acidity. The sajji matti (impure carbo¬ 
nate- of soda) used in the bel system is but slightly alkaline : that used is always dirty, 
and in the after-processes there are no means of extracting the addition. The juice 
must then have undergone very great deterioration before reaching the boiling pan, 
and this acid and impure juice is then subjected for hours to the direct action of 
a strong fire.* 

Mr, Butt estimates the total cost ; — 


R a. p. 

Cultivation. 43 7 o 

Manufacture. 3100 


Total , 74 7 o 


Total cost to cultivator. — “ This estimate has been drawn out on the principle I 
usually followed if supposing all labour, even that of the bullocks, to be hired 
and good cultivation has been charged for. Of course, no such disbursement is ever 
m;>. ic by any farmer. About K28 of the cost entered is payment for hired bullocks ; 
a tenant, with the ordinary number of bullocks, need never hire cattle, as most of the 
labour is done by several tenants joining and working together till the work of all is 
done. A zamindar will have bullocks enough himself, and in either case the cost is the 
rateable share of the annual keep and original cost of the cattle—an amount, much 
under the cost of hired cattle. In the case of the cultivator very little labour is hired, 
and he commonly resorts to less careful cultivation in preference to paying for hired 
labour. A zamindar gets a good deal of labour at a very small cost, and "his regular 
labourers receive a large part of their wages in kind. The cost of cultivation can be 
estimated \. >thout reference to the amount of produce, but that of manufacture depends 
on the produce, and may be reduced in proportion to reduction in the estimate of 
produce. 

Produce in cane-juice* —“ The produce is always estimated by the number 
of mathas of juice or kalsis of rub produced per lkucha bfgha; generally by the 
amount of rub ; one, two, or three kaltis, as the r ise may be, estimating in juice 
b e highest native estimate of produce, a rate often given as the maximum corner 
to exactly 100 mathas the acre. It is very generally considered that a good crop 
- ^ lve series of thirteen mathas a bfgha, equal to 81J mathas, or about 2,112 
gallons, of juice per acre. Ten mathas is looked on as a fair average crop, and 
Tk' VCl ^ e ma tbas may be taken as a full outturn for good land in a cane 
9« r £ 1 -’ es 2 S mathas^ or 1,950 gallons of juice per acre, equal to about 

. *. om 01 l UICe * 1 lie average West Indian produce per acre is generally estimated 1 
in. <n 30 to 35 tons of cane ready dressed for the mill. Taking 30 tons per acre, the 
po uce in juice at 50 per cent. (Shdhjahdnpur average) comes to 33,0001b; but at! 
C ihl t; . r cent ‘(proportion extracted by good mills) amounts to 47,0401b. Taking what 
.v l0u ’considered the low yield of 2s tons per acre, the juice at 50 pei rent, should b. 
t ii n i" i'q?o a P er . ccn ^ 39 » ao °^ The actual results on a yu'-ensland plartla- 
a f . P u the first number of * The Sugar-cane,* give an avenge pe» • 

nearly ft*!? 0 k^-Hons, or about 43.350ft of juice, and one held gave an average of 
> °j3oo gallons per acre. The j'uice extracted appeared to be about 05 per cent, j 
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of the weight of cane and the density on this plantation as high as 10 Baum6, though 
on others ranging from 7| to 9$ Baum6. 

Experiments at the Rosa Factory For some years the produce from several 
fields has been recorded at the Rosa Distillery. For the manufacture of cane-juice 
rum fresh juice is required, and the cane is pressed in the factory in Native mills. 
Ip 1870-71 the cane from three fields was pressed. One pressed before the cane was 
ripe gave an average of only 56^ mathas, or 1,462 gallons per acre ; the second gave 
an average of 75 mathas, or 1,950 gallons, and the third almost the same. In 1871-72 
the average was 8i£ mathas. or 2,112 gallons. In 1872-73 some fields were culti¬ 
vated by the factor} and three acres one rood were under plant canes, and five acres 
under ratoons. The ratoons gave an average of only 47 J mathas , or 1,225 gallons per 
acre, while the average for the plant canes was 94^ mathas , or 2,457 gallons per 
acre j this is equal to about 26,7201b of juice per acre. This actual result approaches 
that given commonly as the very maximum (100 mathas** 2,600 gallons, or 28,2751b), 
and goes to show that with better cultivation and more manure our cane might equal 
that of other countries. 


€t Reside these fields cultivated by the factory in 1872-73 several standing fields 
close to the factory were purchased, but these fields were only sold by the owners on 
the cane commencing to dry and promising a very poor result ; and Mr. McAlister 
considers that the produce should be viewed as a minimum. 1 he aggregate area was 
nearly iS acres, and the average outturn only 48$ mathas* or 1,261 gallons per acre. 
These crops were purchased at an average price of R44-8-0 per acre. J he best 
of these fields (area little over one acre) gave an average of 83 mathas, or 2,15$ 
gallons per acre. Tie canes were cut and carried by Carew & Co., who also 
provided and kept in repair the mills (the ordinary native kollu) ; a native con¬ 
tractor provided cattle and labourers for pressing, and was paid in 1871-72 at the 
rate of 6 j, and in 1872-73 at the rate of yj annas per matha. The cost of pressing 
here camc to R30 for labour and cattle alone—a result somewhat above the cost 
assumed above. The contractor used eight bullocks with each mill, and five mathas 
were generally pressed in the twenty-four hour?,, the mills working day and night, and 
occasionally six. These Rosa experiments are the only practical experiments known, 
and they tend to show that the estimate of produce framed before these actual 
results had been received is not an extravagant one. In these experiments the juice 
extracted was always about 50 per cent, on the weight of dressed cane—an amount 
at least equal to that generally obtained by the native cultivator.” 

Produce in tab. — “ Estimating the produce in juice, the shares paid to the 
labourers, and customary dues to the revenue or village servants, are included, as vvelf 
as any jure consumed by the cultivator or friends ; but estimates of the produce in nib 
include only the net amount handed over to the manufacturer, and hence estimates 
of produce appear lower when made in rdb than when made in jui> e. 1 have nut any 
actual experiments as to the weight of rob given by a matha of juice, but I have 
made constant enquiries from cultivators and manufacturers, and the received opinion 
is that, on the average, a matha should give rather over 20 sers rdb. Estimates range 
from ?8 to 25 sers, and in assuming 20 as the average result. I am rather und*-r than 
ver the mark. Twenty rdb sers equal to 6071b, and the matha weighing about 28311) 
of juice, the rdb is about 21*5 per cent, of the weight of juice. I cannot compare 
this proportion with that obtained in-other countries, as none of the returns I have 
seen give the weight of produce iri any form corresponding to rdb . The produce 
in rdb then becomes 37$ rdb maunds per acre, equal to over 55 Government maunds, 
or to about 4,550ft per acre. This estimate is one of two kalsis of rdb per bfgha, 
and so put would appear higher than an estimate of 12 mathas. Cultivators have 
spoken of an actual return of three kalsis of rdb per bigha, but two and a half is 
generally looked on as nearly the maximum; and many land-owners and manufac¬ 
turer have wished me to believe in an a ernge outturn of one kalst per bigha, a rate 
of produce 2u per cent, below that looked on by Mr. McAlister as a minimum 
I outturn.” 


tf Value of Produce. —\ assume an average price of R4 per rdb maund ; the 
reasons lor doing so will be explained when an account is given of the Baraga on 
khataunfi Taking the price, the value of the produce comes to R150 per acre, and 
deducting the expenses, amounting to R74-7, the profits remain R75-9 P cr acre * 
Remembering that the expense of manufacture varies directly with the amount 
of produce, the account f01 each rate of produce from One kalsi (three maunds) to 
three kalsis (nine maunds) per bigha becomes as follows ; the expense of cultivation is 
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supposed to remain constant, but, in fact, good cultivation is only practised where MANUFAC- 
there is a hope of good produce 1 in the 

N.-w. p; 
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Rate of produce 
in rdb maunds 
per bigha. 

Produce per Acre. 

Value of 
produce in 
rdb . 

Expense of 
cultivation 
and manufac¬ 
ture of rdb 
per acre. 

Profits per 
acre. 

Juice. 

In rdb. 

Government 

weight. 


1b 

Mds. 

ft 

R a. p. 

R a. p. 

R a. p . 

3 • • • 

10,600 

277 

2,277 

75 0 0 

58 15 0 

1610 

4 . 

M ,*34 

36 \) 

3,036 

100 0 0 

64 1 8 

35 *4 4 

5 

17,668 

46*1 

3,795 

125 00 

69 4 4 

55 1 * 8 

6 . . . 

21,202 

55*3 

4,554 

150 0 0 

74 7 0 

75 9 0 

7 • 

24,736 

64*5 

5,313 

175 0 0 

79 9 8 

95 6 4 

8 

28,270 

73-8 

6,072 

200 0 0 

84 13 4 

115 3 8 

9 

3 *,804 

83 

0,831 

225 0 0 

98 15 O 

*35 1 0 


“ Produce in gur. —Supposing the cultivator to dispose of his produce in the 
form of gur, the expense of cultivation and manufacture remains practically un¬ 
changed. The produce in gur weighs less than in rdb, the extra boiling extracting 
more of the moi turej but the difference is generally estimated at only 10 per cent!, 
produce in gut being to produce in rdb as 9 to 10, and the gur , consequently, 19*3 per 
cent, of the weight of juice: at this rate the produce in gur becomes nearly 50 imperial 
maundsper acre. Gur is sold by free competition in open market, and a fair valua¬ 
tion of the produce is less difficult than in the case of rdb. Using the pi ice lists 
published in the Government Gazette,! take R3-8 per imperial .inaund a? a fair 
average rate at the season when gur is cheapest; the price rises rapidly, but 
cultivators cannot afford to wait, and the rise is in great part due to the fact that 
considerable care is required for preservation of gur through the rainy season. The 
value of the produce and resulting profits, shown as for rdb , becomes as follows :— 


0s 

10,600 
* 4,134 
17,668 
21,202 
2.1.736 

28,270 

31,804 


Produce per 

ACRE. 


Value of 
produce in 
g ur. 



Juice. 

Gur. 

Expenditure. 

Profit. 


Mds. 

2 4’9 

ft 

3,050 

R a. p. 
87 0 0 

R a. p. 
58 IS 0 

R a. p. 
aS i 0 


33*2 

2,733 

11600 

64 1 8 

5 * *4 4 

• • • • 

4 * *5 

3 : 4*6 

145 0 0 

69 4 4 

75 * * 8 


49*8 

4,099 

4,782 

174 0 0 

74 / 0 

99 9 0 


58*1 

203 0 0 

79 9 8 

*23 6 4 


66*4 

5,465 

232 0 0 

84 13 4 

*47 3 8 


74 17 

6,148 

261 0 0 

89 15 0 

171 1 0 


t , hen a PP c ' 1:s to pay much better than rdb , and this agrees with the geneial 
-alr> ofUo C Y n h y freo sal * in both cases, a considerably greater profit is gain'd by 

rnmnoff; Uce in the form otgur. Rdb is sold exclusively to manufacturers, and 
f P * '? n has n pt free play. I had expected to find a greater difference in weight 
tho nmrJr 4 uai ?tkie3 of rdb and gur produced from equal weights of cane-juice, bin 
the proportion given is that usually recognized. 

advinrY lH f < i C L\! 4re °f 7a:v an ^ dry sugar .—Before explaining the system on which 
tht' -mr ,c price of rdb and cane-jiilcc are settled between the cultivator aad 

in irnm.f a "pturer, it will be convenient to give a short account of the process followed 
dellv?.ru^J^gdrysugar from the rdb. The hhandsdri, or manufacturer, takes 
o. the rdb at the sugar-mill and carts it home in the in Isis ; on arrivinj 
about Hal/ « tdsfs broken and the rdb is filled into woollen bags, each holding 
•• maund ; twelve .•{ these bags are then placed, one on top of the other, m 
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the bojha (also called ardh or kurid), , a high narrow chamber, some 2 feet square, or 
wide enough to take one very conveniently ; a weight is placed on top, and a man 
occasionally lend- his weight. The molasses ( shir a) drains out, and pressing thi ough 
the kundver (or drain at the bottom ol the bojha) falls into the mana (or receiver). 

“ With good rdb the molasses should all pass off in one day, with inferior rdb in 
two days ; what remains is putri (or raw sugar), and 100 maunds of rdb (ser of Ri i8) 
should give 50 maunds of molasses (scr of R107) and 50 maunds of putri { ser also 
of R107). The putri is then put into a closed room (kanchi). Large wooden pegs 
at close intervals are driven into the ground close to the wall round the room, the 
object being to keep the putri from touching the wall. 

“Then on the floor inside the pegs—thin bamboos raised slightly from the 
ground —are spread cotton twigs ( binaudhi , kapds) and above this a white cotton 
cloth ; on this is spread the putri to the thickness of about three or four feet, and it 
is covered over w ith siwdr grass. The si war is a weed growing in deep slow streams, 
such as the Khanaut in Shah jahan pur. Kahdrs collect and carry in the siwdr 
The molasses that drain from the putri in the kanchi at first drains into the same 
receiver as the molasses from the bags in the ardh , but later on the drainings 
become thin and clearer. It is then collected in a separate receiver for boiling, and 
this is considered to be the result of grains of sugar melting from the action of the 
siwdr grass. This is called ghaldwat shtra , and is priced and valued higher than 
the ordinary shira , but the quantity is small. On boiling it gives a small quantity of 
ghaldwat putri and a large amount ol black inferior molasses, also known as ghaluwat 
shira, there being no specific names to distinguish these two kinds ol ghalawat sh>ra. 

1 hey .are very different in appearance at first. A thin covering is given, but the 
Si:, r is renewed several times, and at each renewal the fresh grass is olated next the 
sugar, and the old on t'ue top; there thus becomes a thick covering, which must gene¬ 
rate great heat. The converting putri into kkand takes some fifteen days. When 
the sugar on the top dries and hardens it is scraped off with an iron kurpt, and is 
spread out on sacl: ng in the sun. The impurities {bandwan) are picked out, and the 
sugar is rubbed frequently and trampled on by men. It is then kkand (dry sugar), 
and is stored in batrs or store-rooms till sold to t-aders for export, most of the khand 
purchased by traders for export westwards to Gwalior, Agra, Delhi, Biana, and 
intervening marts. Fifty maunds of putri (sers of ro; tolas) should give about 33 
maunds of khand and 17 maunds of molasses. On the average of ten years the price 
of kkand is R33-8 per pulla of three khand maunds. The price of molasses varies 
greatly, an average being perhaps about Ri-8 per maund. 

*< The khandsdri does not carry on the manufacture further ; and on this account 
it is only necessary to mention the preparation of huta, as khand , gur, and tout a are 


tne molasses, aauin.y some unui 11 oecomes 01 luumsich. j 
put into vessels to cool, and as it cools is made into solid balls like gur blunts, but 
very much larger, being commonly over a maund each in weight. r 

“ 'Hie balls are then exported under the name of louta. Louta is sold y 
ment weight, and now sells at about R6 or R7 per gond of three^ maunds.^ 


gur is here. Louta is of dark colour, and being made from > Lapta is 

contains no grains or cryst i!s, and »•> in taste far in enor to p 1 R ,’vnorted in 
louta h,s, boiled, and* too moist to be made inti; sohd halls ; 2 apt a is ejP°^du. 
leallior ba c . anil a large part of the louta and lap.a is export . y _ , T _ r 

pore. Manufactures from khand are only for local use and export of •refined^ugar 
vi confined to that made at the Rosa refinery ; gur, khand , louta, and lapta being the 
only 1 mins in which luoive-made sugar is exp ' ted. 

“ Sugar weights .—The weights used in ohahjahanpur are— 

1. The rdb maund of 40 sers, each ser R118; the maund equal to 1 maund 19 
sers Government weight, or i2r4lb. , , . 

3. The tikona ov pukka maund of 40 sers, each ser R107; the maund equ. 
maund 13 sers 8 chataks Government weight, or loplh. 

3. The khand (dry sugar) maund of 40 sers, each ser £96; the maund equ- 

1 maund 8 ser§ Government weight, or 9S*8fb. . * 

4. The kucha maund. which i, half the tikona maund, and consequently equal 


to 2(i sers 12 chataks Government weight, or 54’5lb* 
1 he Government rnaund, equal to S2‘3lb- 
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“ The rdb and khand maunds are special sugar weights, used only for these articles. 
Rdb sells by the maund, khand by the bulla of three maunds. The tikona inaund if 
the ordinary weight of the district; and in sugar business is used for putri (raw sugar) 
and molasses. The kucha maund is subordinate to the tikona , and canc-juice is sold 
by the kucha inaund—so much per 100 kucha maunds. 

“The Government maund, as the rule, is little used except in markets in towns,but 
gur and louta are sold by Government weight. 

“ The sugar weights are supposed to have been framed with the view of covering 
the loss inherent to each process of manufacture, so that in writing out the account no 
entry need be made for loss. 

“ The received estimates of average outturn are : from each maund of rdb , half a 
maund of putri and half a maund of molasses and from 50 maunds of putri, 33 
maunds of khand and 17 maunds of molasses; the actual loss in each case is 
compensated for by the change in weights. To show the actual loss, I give the 
estimated results in local and English weights. 

lt Taking 100 maunds rdb , the figures 


100 rdb maunds 


Should give 


{50 maunds putri. 


150 


molasses 


Total 100 maunds 


The actual loss here appears to be just over 10 per cent# 
The return from tl:c putri should then be— 


50 maunds putri 
Should give , -J 33 


• • • • • 

33 maunds khand 

,, molasses . 

Total 50 maunds 


The loss here is over 6 per cent. 

The final result from the rdb will be— 


100 maunds rdb .... 
Qi ve # J 33 maunds hkand 
‘ I67 


molasses 


Total 1 oo* maunds 


10,900 


lb 

5 , 45 o 

3,260 

1.353 


5,H3 


12,140 

3,260 

7.303 


10,563 


he total loss is 13 per cent, on the original weight. 

, . // Baraga,m kkatauti.-^ The price ot rdb is fixed in each year at a meeting 
neia in TJaragaon j n the end of Bhddon . Raragaon is a large , village in the par- 
ganan °i th^ same name, distant fourteen miles from Sh&bjahdnpur* and three from 
wayan, and situated very fairly in the centre of the cane-producing country. It is 
a place of mtle trade, except in sugar; but the prices of all agricultural produce are 
■ struc k at Baragaon, ana . to these prices alfacconnts between the 

friX? « 7 * ant . 1 the 8 aniy*s are settled in the greater part in the Shahjahanpur dis- 
au, 1 u V? P ar * s (, f the Bareilly, Kheri, and Hardui district?. A propitious day 
tr i<4 CC * j . e P an d‘ ts ; notices are issued, and a panchdyat is held, composed of 
n - ? r ' N -’ zamiIK * a rs, ar ‘d cultivators of the neighbourhood. Their duties are simple : the 
innrL-* 1 ° • casG . °* rereals, pulses, etc., being only the average of the Baragaon 

\vhhr * prices during certain terms, and these market prices are invariably taken 
there * c * uest,on from the hooks of the leading firm in Baragaon. In the case of rdb 
hi , no mar ^ot price, and the khatauti price is derived from the av* age price of 
(dry sugar) for each of the three months of Chait, Baisa'r': and faith. An 
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Corf. with p. 
225. 


exr raple will best illustrate the process. Suppose the average price of khand, as 
ascertained from the entries of sales, to be as follows 
K 

Chait . • 34 per pulla, i.e. 3 maunds of 96 weight. 

Baisikh • • 32 ,, ,, 

‘ Jaith . 30 „ „ „ 


The total 


96, divided by 3 gives an average of 
To this is added half . 


Making a total of 


32 

16 

4 « 


Year. 


18C8 

1869 

1870 

1871 

1872 

1873 


Price per rdb 
maund. 

R a . p . 


“ This figure is now taken as annas, and 48 annas, or R3 per rdb maund is the 
khatauti price of rdb for the past season, the price according to which all transac¬ 
tions relating to the crops of the preceding year between the manufacturers and culti¬ 
vators will be settled. The price of R3 will, however, only be allowed in the Pawa- 
yan and Baragaon parganans, and in Bfsalpur (Bareilly district). The rdb here is 
supposed to be the best and for the Sh&hjahanpur and Tilhar tahsils the price is 2 
annas a maund lower, and for parganah Khutar and the adjoining Oudh districts the 

price is 4 annas lower. 1 hus, with a price of K3 
for Pawayan, Baragaon, and Bi'salpur, the pnee 
of Shahjahanpur and Tilhar will be K 2-14, and 
for Khutar and Oudh R3 12 per maund. The 
difference of 2 annas between Pawayan and 
Shahjahanpur is always admitted; but it is said 

that of late the Oudh cultivators have begun to 
object to the 4 annas reduction. Sugar sold at low 
rates in iS 73, as in that year there were very 
few marriages among the Hindus; and a con¬ 
siderable part of the sugar beingusedin marriage 
entertainments, the demand was less than usual. 
The khatauti price of each for the past six years 
is shown, the average coming to just R3-4 per 
maund. The price of rdb, though following the 
market price of su^ar is not a market price, and 
is framed by an arbitrary process, so contrived as 
to give a price sufficiently below the value of the article to remunerate the manufac¬ 
turer for his outlay and risk in advances—advances which do not bear interest. 

Price of rdb.— “ Rdb is always sold to manufacturers, and the few cultivators who 
have nol received advances, and consequently are at liberty to dispose of their pro¬ 
duce as they wish, generally mak egtir; but in parts of the district gur is very seldom 
made and even tenants cultivating on their own capital prepare rdb, and rdb is 
commonly sold by men who, for want of capital or other reasons, find it inconvenient to 
carry on the manufacture of sugar after having made advances to cultivators am 
arranged for a supply of rdb. When thus sold By free sale, bargain is almost a 
made for a prh e so much above the khatauti price, and it is heal that a cu tiv 
can, at his own mill, readily obtain a price, 8 to 12 annas, or sometimes one n p<- p 
maund above the khatauti price. . , i,„ ct ,anr 

“ Average price*; of rdo and sugar.— The pnee of rdb follows t t y ■ S 4 > 
and chiefly depends on the demand for export. The nse in pnee is -- 

in the case of the iood grains, a result, probably, m part, due to extended culUvation 
of sugar in the DuAb. I give the average rdb khatauhs for 30 years price of 

dry sugar on which the khatauti is founded, and for comparison the aver g * ^ 


Average 


6) 19 7 9 

• 3 3 i*i 


Terms. 

Rdb price 
per rdb 
maund. 

Dry sugar 
(khand) price 
per pulla 
(3 khand 
ma.unds). 

Wheat tikona 
maund per 
rupee. 

1841-50. 

1851-60. 

1861-70 . . • . . . 1 

R a. p . 

2 io 0 
280 

3 2 3 

R a. p. 

28 0 0 

26 10 8 

33 8 0 

M. S. C. 

0 35 *3 

1 2 14 

0 23 13 
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manufacturer's profits. —The sugar-manufacturer’s expenditure on his 
fr?™ mal 1S ?? complicated by the system of advances that it is almost impossible 
to frame any estimate of the profits of manufacture. 

r ‘i °f su £ ar from Bel and Sdrgar Rab .—It is always allowed that the bel 

khand l Portion of khand than ordinary o r s dr gar tab , and that the 

in subscouen? ap 55 ara i n ? e t >, and 50 sells 'veil; but it in commonly stated that, 

retain its whitenec-^n^l’^? •■hand dots not give good results, that it does not 
k^pinfnearlv ^ innl ,« c f onfc f'"'"--'y made from it, very soon becomes bad, not 
be very"bad and to hiirn made f ' 0ln other khand. The sharbat is also said to 

are v e L common v il , , JT , and st0 , mach of an >’ one taking it. These defects 
ing-house. The-- /c harp-rc nc ? c J iar 8' e ^ to the sajji, etc., used in the bod- 
the sugar is destroyed Hint v u?[°^ a ^ ^ wc - funded. Under the old system more of 
soL anTotht sLbstances n± a U 5 m ^!; S i S , of ^cellent quality. Thecarbonate of 
us the K C kcl -^ m in ures the quality of the sugar, 

manufacture l“mnJL?rre I' of ,, remonn fr them in a »* subsequent stage of the 
juice is completely removed in a fmf.aiKr' wit {' t , h 1 ". can | e * 

i nj u“e e the V quIfiU-° V ^f<j the effect WUCl ' leSS " f the su £ ar is destroyedluiese^ addition! 
hai Wthands “ m ° St apparent ,n refinin ^ Processes ^er the sugar 

“ Shahjahanpur sugar (I speak of native-made sugar or khand) has at nresenf a 
very high reputation, and, I believe, commands a higher price in the markets'to which 
bel n Han Su p r .[ r0I J 1 an y ?thcr district; but very probably the spread of the 

bel system may eventually lower the reputation and price of the su°ar and the in- 

At ^i-^ent a ’but y iittl^ ll ^f’ , fh nay * perbaps > compensate for depreciation in vaiue. 

sellTas wel it ‘,1, r of J*5 exported !f made from bel rab, and this bel sugar 

lished in the diirirPl !? a< * e * r ? m f irgar r, ^‘ ^ he bci system is not yet w 11 estab- 
“f J l • * and ™y estimates are of outturn from sdrgar rub. * 

following ou f urn ™th results in other canc countries.—The 

each form accordino^fn pC1 ’ a ^ e , a ? d relative proportions of the produce in 

paragraphs :_ ** tke estlmat ^ 5 of Shahjahdnpur produce given in the preceding 
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Product. 


Cane juice . 
Rab . 

Raw sugar {putri) 
Dry sugar (khand) 
Molasses . 



tt> 

Percentage 
of juice. 

21,202 


! 4,554 

21-5 

2,040 

9*6 

1,220 

5*8 

2,739 

12-9 


Pei rentage : 
of rub. 


44*8 

20*8 

601 


In other cane countries two to twoaiid a^Iialf* t ^ VCry mu ^ ove f f ia ^ a ton P er acre, 
result.” . two and a hdlf t0 °s per acre is considered a fail average 

IV.—PANJAB. 

sugar manufactured P ^ des\ic very special information regarding the 
from. Mr. Baden Rowel iVp? s ? rics of P ubl, 'cations to choose 

perhaps is still, o n ^ of iho hoc/ 'rf Produci '' was , one of the earliest, and, 
also contain much of interest The^e kT? recentIy P ublj shed Gazetteers 
ince, namely that of s. * ere is only one sugar factory in the prov- 

below .I Th y eLllowW r.? Ur : ,n tlle Gurda spur district. {See p. V’Q 
representative of all -S "° eXtracts way, however, be accepted as fairly 

JULLUNDER.— Mr W E P , 

industry of this district, furnjshed^fnVftfiA 1 ^ 111 ? grep ° r * °, n the sugar 
mg the preparations of sugar 8 4,the Allowing particulars regard- 

to drive the cattle. If There tbe bclna two persons are required j 

but two ,n ail are enough y ° kc V ath wilt generally have on, driver, I 

fK * --— J -• g - n } k wo y° kes need two drivers, a«, if there were only I 
t work at all. For the actual work of the mill thi . | 

vS. 420 
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are almost always three men; but in the A wan villages to the south of Jullundur 
city it is said that, as a rule, only two are employed. Two men sit in the pit at the 
side where the cane is put between the rollers ; the third sits at the opposite side, 
where also is the pot into which the juice drains. The cane is brought from the field, 
trashed, and tied up in bundles about 9 inches thick. The drivers pass the bundles as 
needed to one of tne two men sitting at the same side of the mill. He passes one 
bundle through the mill, and then another, and so on. If the cane is long, four bun¬ 
dles will be so passed ; if short, six bundles. When the cane has gone through the 
mill, the man at the opposite side ties it up again and hands it to a driver who returns 
it to the feeders. When all the bundles have gone once through the mill, two bundles 
are tied together to form one crushing bundle, and when one of these double bundles 
has been pressed, it is not passed back by the drivers, but is shoved back along the 
boards under the juice tray. Of the two men who sit together, one is the captain of 
the mill. By means of certain wedges he can make the rollers work tight or loose, 
and it is his business to«eetOthis. But he also helps in feeding the mill. The off¬ 
side man simply ties up the bundles and returns them. Where there are only two 
men at a mill, a feeder and a returner, the rollers are closer together, and thclbundles 
crushed smaller in diamete r than where there are two feeders. 1 he cane is passed 
and repassed through the mill till it is considered fully crusheo. T he amount of juice 
extracted is about 54 per cent of the weight of the uncrushed cane. Rather more 
than one-third of the same weight will be good cane fibre fit for rope-making, and the 

rest is broken fibre, good only for fuel. . . _, 

“Working mills in partnership. —Generally several cultivators join to^etl.r 
in working a belna. In Sikh times there wat, a tax, oi*ied hun>ia, of «5 on eajdi 
belra. This tended to prevent the undue increase ol mills ; but now, if the men of a 


dudocks. i>ut tne term is aisoappueu j v ~ - 

one time, and this is 2 matti , that is, two of the pots mb) which the juice drains. So 
then 1 joix or jori — 4 bullocks = 2 matti. The partners then settle how many jog 
each nun is to crush at a time, the usual number being 20 to 25, that is, 4 ° 5 ° pots. 

Having done this, they cast lots who is to begin, and in what order the others are to 
follow. Then work begins, the men and cattle of the partnership working together. 
The man whose cane is being crushed supplies the stoker of the boiling furnace. He 
also arranges for the carriage of the cane from the field, and if gur is made, manages 
the manufacture himself. The partners merely help at the mill and supply one trasher 
per jog, who gets as his wages the arrow of the cane, in a year like this, when fodder 
is scarce, the whole country is onlv too glad to go out and trash for the sake of the 
arrow’s. It is a great advantage to begin; as the later ones turn, the more danger of 
frost, and in no case: does the cane improve by delay. In some places it is the cus¬ 
tom to have daily turns; but this is only possible when gur is made, or if rub is made, 
lithe produce g trader; as it would be impossible to arrange tor 

daily despatches of rab to different purchasers. It would take about eight days to press 
20 to 25 jogs at 2 to 3 per diem. This would represent the produce or 13 to 14 P° 
per diem, or about iGolb of gur (crude sugar). , , . 

“ t*i « ft-*5 2 SML 128 at e o™t 


tors Ihcmsplves manufacture gur, .while nMIS* thc ^;|| is t j le 

The method ; employed are very simple. Near thc village ci 

boiling-house—one for each mill-made of thick mud walls and'vith a Hat . ■oof. It 
h . a doorway, but no door. It is generally about 18 feet long a .’ •/ 

h no aperture in the roof for the smoke to escape, and m consequence one has to sit 
aa clo /thing and escape being stifled. At one end 

of the room is the furnace. A hole about 5 *' deep and the same in diameter but 
narrowing at the top, I . dug inside lee boiling-house, Over this the pan is p * 
and fixed in its place with mud plaster to prevent waste ol heat. 1 he pan may be on 
a platform of earth a foot high, or level with the ground, in the lauer c . 

stnke-hole, by which fuel is supplied to the furnace, is in a small excavation at > 
r.id'* of the pan, two or three feet square and a foot deep. Outside the house, at 
opposite side of the wall to the furnace, a pit of the same depth ;uid abend ux leet 
square is dug, and at the bottom a hole is made connecting this pit and :)\e uri < c . 

out of the furnace. On a h , . i, - ' 

on any sid found convenient, another hole is made, and otten a rough . I ” ur *, wa ! if 
built a couple of feet off facing the hole and connected by another wall with tie side 
of the boiliug-housc. This form* a rough chimney with one side open, ihrougn cn.. 
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hole most of the smoke escapes. About 3 feet above the ground over this orifice a 
small frame-work of branches of trees is fastened, and on it the begass , or crushed cane 
to be used for fuel, is smoke-dried. Trash and begass form the only fuel used. For 


boiling the juice a single pan of iron is used, about 4 feet in diameter and one foot 
deep. ^ It is made now^commonly of sheet iron, which is much cheaper than the hand- 


wrought iron that was formerly employed. The pan has two large iron handles 

f Manufacture of rdb. I he manufacture of rdb is carried on in this way :— 
When the earthen pot (matti) is full, it is brought into the boiling-house, and 
the broken pieces of cane, which are at the mouth, are picked out, and the pot 
filled full again with other juice, so that the trader may get his full measure. 
I he rad-maker then takes a large strainer of cotton cloth, and, placing it over 
t;- pan, has the contents of the pot emptied into the pan through the strainer. 
He then wrings out the strainer and ties ii up to a looped rope made of canc 
fibre, suspended from the roof just over the pan. Any juice that remains in the 
strainer can dram out gradually into the pan. The furnace has been heated, and 
boiling roes on for an hour and a half to two hours. The red-maker regulates the 
bring, winch is done by a boy who is supplied by the cultivator. In boiling three 
stages are recognized. I he first stage is till the scum breaks. 1 his takes place a few 
minutes after boiling begins, the time depending on the greater or less heat of the 
furnace. The scum is of a greenish grey colour, and when it begins to break, the 
fissures are white. At this point the boiler pours into the pan a couple of quarts of 
the extract of the bark of a tree, with the object of clearing the juice. The bark is 
called sughlai or suklai , and sells here at the rate of about 30 to 40ft) the rupee.# 
The extract is of a grey colour and viscous, and probably acts as the white of an egg 


the other on a stick placed across a section of the pan. The shimmering is continued 
till the juice is clear, nd during it sughlai extract is poured in twice more; and, 
finally, a quart or so of plain water is added. 1 he second stage, during which the 
charge ’ is said to be rising, now begins, and continues almost to the end. During 
ms stage the water of the juice is still in excess, and the boiling is less conce itrated 

tn<in at tii© iincil VY/liii** f< r* ■«»«<»««• n* cm m fnrme in amn)1 


--0-- While the charge is rising white scum forms in small 
quantities on the surlace and adheres to the side of the pan j an 1. indeed, does so, till 
ie boiling is completed. This scum is scraped off with the perforated ladle and put 
In ?i, a vfi. f ar ^ 1< : n pot from which it is retransferred to the next charge. The scum 
in ° i’t\ strainer is subsequently tied up in the cloth (which is hung up to a peg 
• . and any juice left drains into another earthen vessel whence it is poured 

1' r' 1 ”*V xt ciar S c - ihe remaining scum, as well as that got from the straining 
ic'fkrn ' £ 0es J-° ^hangars (a wandering tribe), if there are any about. If not, it 

1 « A?” away or the very poorest of the poor may consume it. 

char 8‘ e is said to be bubbling. Most of the water has 
Af an< ^ bubblesthe thick liquid are smallei than in the previous stage. 

, 10 P ru P er moment, which seems tohedetcrminedhye>:perienreonly,the^« 7 j- 
makcr pours a little oil rape-seed (sarhoti) or sesamum (til), about half a wine -class¬ 
ic. , into the pan. 1 his is said to check too r: pid boiling, i he effect is like (hat of 
oil on a troubled sea. The violence of the boiling at once dren .'ses. The 1- >ilcr now 
takes a large iron ladle containing, perhaps, a couple of quarts, and lakes up some 
oj the liquid and pours it out. He then rubs his finger on the ladle and feels the. 
consistency of the syrup. Again he doe?, so, till he is satisfi* 1 the boiling has pnrceed- 
« . tar enough. He also judges of Biis by what is called the efflorescence. In the 
centre ot the pan the juice p e ts whiter than on the sides, and the boiler professes to 
see something resembling flowers, principally there, but also on the sides. A third 
guide is the noise made by the boiling syrup when taken up in the Ldlc and poured 
against the sidp of the pan. When the proper consistency is attained, what remains 
m the pan is ladled into an earthen bowl buried in the earth close to the pan. A cloth 
ij placed between the pan and the bowl to p vent the > 'b which falls from the ladh 
being airtied by contact with the earth. By this time another matti of juice is stand 

* Suklai is said 


, ... - —i to be got from the branches of various treu j in the Uoshirirpwr 

. .nd Kangra lower hills. These trees arc the pula, bahal or dhdman, harna and 
f ri > 111LJ. .C ,if necessity the bark of the fiha even may be used. But the 

pa. a and bahal are mo:rt prized. From Stewards Punjab Plants the- trees would 
IfjfeMffjl r dhdwttti). 


to be Kydia calycing {Pula), Grewta oppositifolia 
{falsa)* re ^^ l0sa (&*”*<*)> Morus parviiOlia (tulri), ar 


(bm 


and Grcwia n;iatica 
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ing ready, the pan is recharged, and the whole process goes on over again. The rdb 
in the meantime is taken out of the bowl into which it was ladled and is put into a 
l arge earthen jar, which rests on a pad made of cane-fibre, and which holds from 240 
to 4Soft>. The country jars are small; but those got from Tanda, in the Hoshiarnur 
district, are large. A mark is made on the jar for every bowl of rdb put in. When 
the jar is full, it is closed with a cane-fibre plug which is tied to the mouth of the jar 
and pla -tered with mud. When the tradei to whom the rdb belongs sees fit, he has 
it removed to the curing-house. It is considered an advantage to keep the jars when 
full 'nine days in the boiling-house, as the heat in thought to help concentration. 

“Manufacture of gur . —The manufacture of gur as ordinarily carried on is ex¬ 
ceedingly simple. The juice is poured into the pan without any straining The 
broken pieces of cane and other impurities which float to the top are taken out by hand, 
and then the juice is boiled till the efflorescence appears. At this stage the gur -maker 
takes a short wooden crutch and stirs the boiling mass round and round and backwards 
and forwards with the arm of the crutch till the proper consistency is attained ; that is till 
the concrete is a soft, very pasty mass, but not at all liquid. Next, the pan, which in 
the case of gur is not plastered on to the furnace, is lifted up by the two handles, and 
the charge poured and scraped out into a platter made of mud and chopped fibre of the 
false hemp plant (w>m), sun-dried, about 3 feet in diameter and with a low raised 
rim. In this it is worked with a ramba , such as described above, till it becomes just 
about concentrated enough to retain the shape it is to have. A cloth is spread over 
'•ne scale of a balance, and enough gur put in to equal the 2 seers (5 seers local 
weight, about 4lb) in the other scale. Then the cloth is dosed so as to form a round 
ball of the gur, which is then taken out and kept till used 01 sold. During this keep¬ 
ing it gets gradually drier, till outwardly it appears quite dry. When the ramba 
gets clogged with tno corcrete, it is cleaned with a wooden wedge. In the Dhak and 
Sirwal, and rarely elsewhere, more attention is paid to the manufacture of gur, and 
impurities are strained out as in the case of rdb. The resulting gur is whiter than 
that ordinarily manufactured, and is made into small cakes about the size of a bun 
called pesi. The large round lumps are known as bheli or rori; these latter are 
mostly sold to men from the MaUva, who come across with their carts and are not 
particular about quality. Pc.i are sold more by retail, where a finer kind is needed. 
They are of no fixed weight, but never exceed a pound-and-a-half. 

‘ : Manufacture of shakir .—From cane of superior quality, especially that grown 
on the sdnwm system, skakar is made in the same way as the pest gur. This 
product differs from gur, in that it cannot be formed into big lumps. It is consequent¬ 
ly made up into small pieces, and these are rubbed by hand till they become a sort 
of powder. 


“Boiling of rah and gur. -There appears to be no difference to speak of 
between the time rdb is boiled and that needed tor gur ; nor is there any difference 
in the way the furnace is heated. 

" The curing-house . —A sugar curing-house consists of a room generally ex¬ 
ceedingly dirty and with no apertures for ventilation. There may be one or more 
vats, and their size varies. The shape is usually rectangular. When possible, two 
walls of the room are utilized to form two sides of the vat, and the two other sides are 
formed of low walls made of brick and mud plaster. At the bottom of the vat are 
placed pieces ot wood extending from one end to the other, or crossways, and spaces 
between them. On these a m itting of sarr (Saccharum Munja) is placec, an is 
it; covered with a cloth. The sides of the vat are faced with a matting ma e o 
finer. Under the flour of the room, but not under the vat, is a cellar, connected by 
a narrow well with the top of the floor. When the tab comes from the mill, it 1* 
emptied out of the earthen jars into any convenient vessel by men, who get halt an 
ann 1 for each small jar, and from one anna to an anna and a quarter for each ot the 
large jars. The rdb has to be extracted by means of a rantba , or trowel. It is c arr ied 
into the curing-hems-: in the vessel into which it has been emptied, and is there trans¬ 
ferred to the vat. When the vat is full, the rdb is left in i f lor several days without 
further (treatment, except that the room is kept full of smoke, especially at night, in 
ordei, it is said, to dry the rdb. After eight or ten days, the r ib is smbothec down ancl 
covered witha lay*"' of jdJd, a couple of inches thick. The jnld (Hydrilla verticiUata) 
is a plant found in sUcams, and in this district is got mostly from the Bein r ver, but 
also from the Sutlej It is collected by a caste called Jhiwars, and the price, which 
is fix'll per mo mans (of 33ft each) of rdb to he cured, depends on the distance to 
which it hr.s to be carried. O ?. to the Bein the price is about Ri 0 per 100 . :ans. 
Two other aquatic plants which I cannot identify, kareh and bhali, arejalso usfcd, 
but not commonly, though karcll b- said to be bett* than./*:-1. h.very third day the 
jdld is turned up. and u fresh supply put below it next to the sugar. I ho old jdla 
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is not removed) but is placed over the new layer. The effect of the jdld is to turn the 
upper crust of the rdb of a whitish colonr and to soften it, so that it becomes some- 
what powdery. When the second supply f jdld is given, the soft white upper layer 
of the sugar is scraped off with a small curved iron scraper. This is done m the 
evening, and the next day the sugar, which has been thus got, is placed on coarse 
sacking made of false hemp, and trampled by men for several hours in the suu, after 
which it is of a very pale straw colour, and is known as khand, while before it was 
called bed. This .process is repeated every time jdld is applied, till the carer thinks 
he has got as much out of his rdb as he can. In the meantime the molasses, or syrup, 
which was in the rdb , has beeen draining away through the straining cloth at the 
bottom of the vat into the spaces between the pieces of wood, and thence has flowed 
through an orifice in one corner of the vat into a bowl-shaped hole in the floor, and 
thence into the cellar,, When needed it can be drawn ud through the well. The time 
needed for curing a vat is from six weeks to two months, and the jdld will be renewed 
io to 15 times. Occasionally, when the vat is filled, a solution of about 1 lb of s.ijji 
(impure carbonate of soda) in 30 times it-; weight of water to every 100 mans (of 
33 lb ‘each) of rdb is poured over the rdb. But this system is going out of fashion. 
The jdld is not applied when wet, and so its effect seems hardly that obtained n the I 
‘claying ’ process, the principle of which is the washing out the molasses from the 
crystals by means of the water draining away from the wet clay.” 

“ Grades of Cured Sugar . — The cured sugar obtained by this process maybe 
taken as three-tenth , of the rdb. In the Dhak, one-third is said to be got, and | 
further to the west only one-fpurth. But three-tenths is a fair average, and these 
great differences are somewhat doubtful. A certain amount of wastage takes place, I 
and there is also loss Irom evaporation. It is difficult to say what this amounts to, 1 
but probably it will not be far from one-tenth of the rdb used. The rest is shirt 7, or 
molasses, 1 he cured sugar is not of uniform quality. Some recognize more, some 
fewer clashes, but there may be said to be three generally recognized grades, i he 
top layers are railed chitti khand or white khand ; below them is second class khand ; 

1 1 e f, lowest portion is tala nucha. Chitti khand is of a lighter colour than second 
« k iand> while talauncha is of a dark-brown colour. The amount of each turned 
(rrflnf S entirely on the maker. If much chitti khand is made, there is said to be 
t ; /i s f. 0 • # *» u ,ff ar w j 1,c h drains away with the molasses, owing to the repeated 
uili n! mi.'h Ag ™ an ufacturer ts making for the upper Panjab market, he 

make- the lown- n,F»lYt* < ,f for the Malwa and Rijputdna markets, he 

khand is also called 1 1 Ft!‘ ces whe . re Europeans have penetrated, the first class 

whldt will be ImtleiLi hertafter.^ IS namC 15 a PPl lcd by * he people to a refined sugar, 

manufacture of 

boiled in an iron mn for ak ,, n ADou ; to 40UJ (15 to 20 seers) ot molasses are 
thr^e*fcwrtiiB < of 1 it^ori^hvdNuo' "^j* ar i er of - an * 10ur * till the mnss is reduced to 
ofboiUng mat be L V i* 0 T ™ 8 or takes place. The time 

j y" isii* && xZ£iiSgX.* "*"•**•" 

chini or '"dra ^Miiri ^ usually made arc misri, kuad misn and 

rm-.' nf •. •'? m this way. A certain amount of khand (say one 

When the scum^nlW^Jf f ) / ie '/ ourth .its weight of water is boiled in a large pan. 
milk is mixed *? P QS 10 manufacture of nib, about one pint of 

water is i.Mr ■1 f * U a *’ ?ur anu poured into the pan, afterwards a quart of 

hto hnallv half a pint of milk in a ouirt of water is poured in! 

off. When the smmTJ'r ‘"I " kln \ iui ar ® repeatedly skimmed 

muc k b l r - u P . s keen thus cleared, it is removed trom the fire and l> 

is arrived at, whenlhe cont"nt° pan ’ v ‘ h5ch is . l,oilea again till the proper stage 

in diam. tur and With a'rTil 1 F T P tf" ? re P?"?'! m 1 to . : ', flat ,ron hay about feet 
few hours. Occasion iw A . dg F u “ boU an lncl ? in he, ? ht - Here it stands .or a 

the is r-moved iron thf. C t F d ‘v""’ 8 ,s P ou . red ov ' r «rst, in which case, when 
n i_ . • . . e *rom the tray, it separates into two thin flakes • ho tnv j- <}, 

made in the lower^I^f syrup > ° r trcacle in thc sugar, drains out oi holes 
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removed from the fire. From the syrup thus obtained half a dozen large ladle-fulls 
are boiled again till the proper consistency is reached, which is ’much the same 
as that of rub. The contents of the pan are then poured into another pan, and 
rubbed against the sides with a small crutch till they set solid, which occurs in a few 
minutes. & They are then scraped off with an iron instrument something like a chisel, 
and pounded with the crutch for about ten minutes. The result is a very soft, floury, 
almo 3 t white sugar, which is chini or bur a. There is no waste to speak of in making 
chtni —one in forty is what is usually reckoned. Kussa misri is simply sugar-candy. 
The syrup, after refining with milk and re-boiling as in the case of misrt, is poured 
into small round earthen moulds, in which are suspended several threads. When it 
has set, the mould is turned upside down, and any superfluous molasses drains on 
along the threads. Kdza misri is of varying quality ; some being auite white, and 
some \ ellow. In some the crystals are found only along the threads and in a thin 
layer on the sides of the mould, while in some the whole mould is filled up with 
crystals. The quality depends on the kkand used, and also on the amount of clear¬ 
ing the syrtip gets. In first-class candy, milk will be used half-a-dozen times, crys- 
t liberation is completed in about four days, and the candy is ready in a week. 

“ Quality of the sugars and average prices. —Relation of saccharine product to 
each other.— The following table will show the chief saccharine products oi the 
district and the relation the}’ bear to each other. Vinegar is also made for home use ; 
but further notice of it is not needed : — 


Errors In ' 
Torms. 

Co a/', with 1 
pp. H 4 -" 5 > I 
131- 

1 34 ,136, *83, 

220, 252-255, 
^ 5 * 


Cane-juice ( ras ). 


Rdb . 


n 

Let • 


r~ 

Cur. 


—1 

Shakar. 


r~ 

Kkand . 

I 


Talauncha • 


Shir a. 


r 

Misri. 


I I 

Kiisa misri • Chini br Bum. Shcra ku gur. 


c< Gur is also known as hand siydh , and shakar is also called shakar surkh. Hut 
the second names are not used by ordinary country pconle, but by those wio wis o 
show their learning. So, too, ki xnd is afso knorvn as the 

is Arabicj and the origin of the English word candy. ^ 3 hould 

Hindustani khdnd, and the distinction between the twoiword^ ^ ; he samc . it i s a 
be carefully kept in view. 1 hey may have tlie ^ products: and 

question what English terms should be used to exp ^ s hakar is made from 
it are appari ae thing, the only d' not the same cob 

a supmni quality of juice, and that, its particles w hat is known as ‘ concrete 

those ol rur. As far as I can see, gur and . sMa**rt ^ ^ m>thingf seem8 bettcr 
sugar/ and in any case this is a very mm , th late Mr. G. Butt, C.S., in his 

•'•fr; “-.r 

mouses S^ar, a well r«og ^ similar products called t 



hi* boiled cane-juice.’ lo the unlearned in supr-nuMnua, . 

“i„mn siu-ar 5 would give the best idea of what misri is. But loaf-sugar is 
already appropriated to the finest product of the most scientific If a 

JuJJL 1 'might mislead those most into ested »n haying accurate information. I j a 

s* 

Jcpwted derTvMio/ofm/sr/lrom M./'(Egypt) Echini from Chin (China) may 
be noticed/* 
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“Prices. Sugar-candy is but little made, and not everywhere. Misri and chini are 
made by all confectioners and in large quantities, but only to supply local demands. 
Shakar also is consumed mostly locally. 

“Gur, both ordinary and that made from molasses, khand, talciuncha and molas¬ 
ses, are largely exported.* Let , as already said, is of no value. The average prices 
for a long series of years, from 1862-1881, may be taken as these :— 

" Rub 16 ; Gur 15 ; Shakar 12 ; and Khand 4 scrs per rupee [the scr is 2lb nearly]. 

' * nces ,iave ” ecn comparatively steady. The present prices are approximately— 

Rub 16 ; Guf (pesi) 14 ; Gur (bheli) 16 j Gur (or molasses, 26 ; Khand (chitti) 4 } 
Khand (2nd quality) 5; Khand (Talauncha) 8 ; Shfra 42 ; Misri 3 ; Chini 3$ ; and 
Kiiza misri 2 sers the rupee. (This is the expected season’s price, but it has not been 
fixed yet.)” 

Hoshiarpur .— u Three pairs of bullocks are generally required to 
work it at one time, and, if worked night and day, nine pairs arc necessary. 
There are, however, smaller belnas worked by only two pairs of bullocks. 
A bebia costs R30, and lasts about seven years; but its rollers have to be 
constantly renewed. The village carpenter takes R2 for setting it up every 
year, as well as four canes a day while the pressing is going on, and a 
drink of the juice every third or fourth day. Another of his perquisites is 
half a ser ( kacha ) of gur for every large vessel (chati) of juice expressed. 
The bullocks cost from R20 to R25 each and last five or six years. An 
iron boiling pan (karah) is also required, costing from R16 to R20; if hired 
it costs R4 a year. The number of hands required to work a sugar-press 
are—(1) a man or boy to drive each pair of bullocks; (2) a man to put the 
bundles of canes between the rollers, called dohre .; (3) another to pull out 
the canes on the other side and pass them back, called mohra . 

“ The canes are tied in bundles of 50 or 60, called datha , and are passed 
through the press 30 or 40 times until the juice is all extracted. The dry 
staiks or cane trash, called pack hi, are useful for making ropes and mats, 
and for tying sheaves of corn in the spring harvest. A behui is generally 
worked by partners, who help each other in-stripping the leaves of the cut 
canes and preparing them for the press, and in providing bullocks to 
work it. i he juice, as it exudes, flows into an earthen vessel called kalari , 
from which it is carried to the boiling pan. 

" The next process is the boiling of the juice, and it differs according to 
the article required. The cultivator makes either— 

Gv. /'--Coarse undrained sugar, or compost. 

Shakkar Coarse undrained sugar dried. 

f Mai rdb —The sugar material from which drained sugar is made. 

, “Forthe first two the boiling process is the same. In making gur the 
boiled juice is emptied into a flat dish called gand, and allowed to cool, 
when it is worked up into round bails. For shakkar the cooled substance 
in the gand is well worked with the hands into a powder. Gur and 
shakkar will not generally keep good for more than a few months; they 
deteriorate in the damp weather of the rainy season and lose their colour, 
but aie still saleable at a reduced price for a year or two. In making nidi 
rab, the cane-juice is not boiled so much as for gtir or shakkar, but during 
the process a material called (suhldi), consisting of a gummy preparation 
ot the bark of the pola (Kydia calycina) and sometimes of tne diiaman 
(Grewia oppositifolia), is dropped into the boiling pan to clarify the juice. 
A lie scum is taken off as it rises, and when the juice has been boiled suffi¬ 
ciently it is emptied into open vessels, and when cool into large earthen 
jars called mati . The plan of using three or four separate boiling pans, as 

* Molasses are also extensively usad locally in the preparation of tobacco ‘or 
smoking purposes. 

S. 421 
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in the North-West Provinces, is not followed here, except in one village in 
Dasuah (Hardo Khandpur), where the method has been introduced by a 
man from the south. The leaves and refuse of the cane are used for feed¬ 
ing the fire, which is tended by a man called jhoka . The boiling and 
straining are superintended by one of the partners of the belna; if gur or 
shakkar are being manufactured, and in the case of mdl rdb, by a servant 
of the trader who has agreed to purchase the rdb , called rtibia, 

“ The making of drained raw sugar ( khand) is generally carried out by a 
regular trader. The process requires a great deal of superintendence, and 
few cultivators proceed further than the making of the first crude substances 
above mentioned. In making khand the mdl rdb is emptied into large 
vats ( khdehni), lined with matting capable of holding from 80 to 400 
maunds of rdb. At the bottom of the vat are a number of small channels 
leading to reservoirs outside, and on this flooring are placed pieces of wood 
on which is a reed mat, over that a piece of coarse cloth (pal), the sides of 
which are sewn to the side mats in the vat. After a time the molasses 
(shira) exudes through the cloth and matting at the bottom to the reser¬ 
voirs outside, and is thence collected in earthen jars. After the rdb has 
been in the vat about 10 days, and the mass hardened sufficiently to bear 
a man’s weight, it is worked up with an iron towel so as to break up all 
lumps, and smoothed with a flat dish previously rubbed with ghi* * “ en 
layers of jdla (Potainogeton), a water-plant, are placed on the top, and after 
every few days the jdla is rolled up, and the dry, white sugar at the top of 
the mass taken off, and fresh jdla put next to the rdb , the old jdla being 
placed over that, so f hat as the sugar »s extracted the super-incumbent 
weight of jdla increases. Towards the end, if it is found that the weight 
of jdla is carrying sugar as well as molasses through the pal , some of the 
old jdla is taken off. It takes three or four months to empty an ordinary 
v »t by this process. If begun when the weather is cold, it is customary to 
light a fire in the room containing the vats before putting on the jdla, in 
order to make the molasses drain off quicker. . The sugar taken off is 
spread out on a piece of coarse canvas on a hard piece of ground in the sun, 
and well trodden with the feet until it has been reduced to a dry powder. 
This substance is called khand, and sometimes chini, and is the ordinary 
coarse drained sugar sold in the market. The other forms of sugar are:— 
Bdra , made from khand boiled in water and clarifh d with milk. When 
the substance has become a sticky mass, it is taken off the fire, and well 
worked with a piece of wood until it becomes a dry powder. Ano er 
kind of inferior bdra is made in the same way from the sugar 'vhic a v 
to the jdla in the vats. Misri, also made from khand mixed 1 

and b-iled to evaporation. It is then put into a flat dish cn le V* 
when set, placed in a slanting position for the moisture to ° ra n , / 

misri , prepared as misri only with the best khard. After 1 Jf’ 
preparation is poured into little round earthen vessels in which_ rea 
placed, and when rhe sugar has set, the vessels are inverted. 1 he cr vs 
adhere to the sides of the vessels and the threads and the moisture drains off. 
The vessels are then broken, and the sugar taken out. Tins is the ordinary 
candied sugar. Talaunchd, coarse, moist, red sugar, being either that lett 
at the end of the draining process in the vat, or molasses containing sugar 
and boiled and drained a second time, also called dopak Pepn, the 
treacly sugar that adheres to the pieces of wood or the reed mat at the 

bottom of the vat. . 

“ it is difficult to put down the real cost of cultivation, as sugar-cane is 
onlv one of many crops grown by the cultivator, and nearly all the labour 
expended on it is that of his own hands and of his family and servants, 
but the marginal table is an average estimate for four acres of sugar-cane 
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which is about the amount that one bclna can press. The results of ex- M ^ur£ AC 
periments made as to the outturn of sugar-cane are given below In the 


Year. 

Detail. 

Area under 
experi¬ 
ment. 

Total 
outturn of 
gur. 

Average 
outturn 
per acre. 

Character of 
harvest. 




Acres. 

Mds. 

Mds. 


1875 

•{ 

Irrigated 

Unirrigated 

6* 

21*8 

102*3 

404*1 

17*1 

18*5 

J- Average. 

1880 

d 

Irrigated 

Unirrigated 

2*4 

33*4 

29. 

643*5 

12*1 

19*3 

j- Good. 

i 88 t 

•{ 

Irrigated 

Unirrigated 

6*2 

4°’9 

1595 

830*2 

2 5*7 
20*3 

j- Very good. 

1882 

d 

Irrigated 

Unirrigated 

4*5 

28-6 

97-1 
490 8 

21*5 

17*2 

J- Average. 

Total 

•{ 

Irrigated 

Unirrigated 

19*1 

1247 

387*7 

2,368*6 

20*3 

19*0 




Total 

143'S 

2 , 756 - 5 

19*2 



.Toshlarpur. 


Seed. 

Manure .... 
Field labour . . . 

Carpenter .... 
Hire of boiling'pan 
Average annual cost of bclna 
yhoka , or fireman . 

Other labour at the sugar-press 
Government revenue . . 


£ 

20 

8 

30 

2 

4 

4 

6 

8 

M 


Total . 96 

Or an average of R24 per acre. 

<c ^ every case the outturn of gur has been taken, not boiled juice or 
yah. It is curious that the average produce on unirrigated lands, on which 
the majority of experiments has been carried out, should be higher in two 
years than that on irrigated. The fact is, that scarcely any irrigation is 
required in this district; the great sugar-growing tracts have a natural!y 
motst soil, and even where irrigation is available it is often not used, 
v r°m the aoove statistics -we are justified in taking 19 maunds of gur as a 
good all-round average per acre. Assuming the price current to be" 16 seers 
per rupee, the value of the outturn on four acres would be R190, or R47-8 
R er anc * *- ie ne t profit of the cultivator R23-8 per acre. The profit 
should be much the same if mdl tab is made, as the rather larger outturn 
ot t his commodity, as compared with gur and the lower price, counterbalance 
each other. But,. as a rule, rdb is more profitable, as the cultivator gets 
ready-money for it at once. In the case of gur he has to consider t he 
market in selling, and meanwhile some of it is eaten in the family, and 
some must generally be given to friends and relations. Captain Mont¬ 
gomery had an experiment carried out in order to show a statement as 
giver, in Appendix II, Government of India Resolution, No. 505 A., dated 
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30th May 1882, Department of Revenue and Agriculture. The results are 

given in the margin. The outturn of 



Outturn 

Percentage on 


Caues 

Juice. 

Rdb. 

per acre. 


Maunds , 




Cane . 
Juice. 

295 



... 

149 

50*3 


... 

Rdb . 

34 

US 

32'8 

... 

Citr , 

If 

8*7 

I7'a 


Khand 

3‘2 

C-4 

27'9 

Shira , 

20 } 

6*9 

13*8 

6o'3 


gur here is much larger than the 
average given above for the whole 
district. Even so the outturn per 
acre is only about three-fifths of that 
given for the Shdhjehdnpur district, 
though the relative percentages be¬ 
tween the different manufactured 
commodities are much the same. 
Canes are never sold in the bulk, 
because the growing and pressing 
are done by the cultivator; only near 
towns are they sold separately for chewipg. The estimated outturn per 
acre is about 300 maunds, equivalent to 10 tons and 14 cwt. The average 
market prices of the different kinds of sugar are as follows t 


English 

Equivalent. 

Native 

name. 

Price 

per 

Rupee. 

English 

Equivalent. 

Native 

name. 

Price per 
Rupee 

Boiled cane-juice 

Undrained sugar 

Common drain¬ 
ed sugar 

Mdl nib . 

j Gur 
\ Shakkar . 

^ Khand 

I9"seers. 

16 „ 

13 » 

4 » 

Better sorts of 
drained sugar. 
Candied sugar 
Very coarse 
red sugar. 
Moiasses. 

J Bur a . • 

I Misri . ^ . 

Kuaa misri . 

1 j Pa;auncha . 
h Pepri, 

Shira . 

3 seers. 

1 i >9 

8 »> 

Not ordinary. 
Sold 32 seers 
per rupee. 


“As a rule, the cultivator is unaer no oungduuu ^ V ; 

during the period of cultivation; nor in the pressing, if only undramed 

sugars fcrfr or skakkar) are made. If mdlrdb is made, the trader often 
gives an advance when the pressing begins, calculated on the prob- 
fble outturn, and accounts are settled after the whole has been delivered. 
Interest at 24 per cent, is usually charged only on the balance if the 
turn has been over-estimated. The refinement of sugar .e veryseldom 
attempted by any but the most opulent cultivators. Proba y . 

than nvo or three per cent, of cultivators proceed further than the making 

of gur, shakkar or mdl rdb ' 1 (Gas., Hoshiarpur > g7 m ^oi). 

V.-CENTRAL PROVINCES. 

Nothing further need be said regarding the S . U S^uller’s 
these provinces to what has already been given in. Mr. J. 
paper'republished above (pp. i 8 7 - 95 ) m cow**oii 
The sugar manufactures of these provinces are relatively unimportant. 

VI — CENTRAL INDIA AND RAJPUTANA. 

So much has already been said regarding the sugar production of these 
states in the chapter 01, Cultivation (pp. 195-208) that it doc > not_ scorn 
necessary lo furnish a special chapter on the sugar manufactures.^ 
some of the states sugar-candy is made, and obtains a high reputatio , 

such as that of JBikanir. 

SUCH as vil.— BOMBAY AND SIND. 

In 1887 the Dir.-ctor of Lund Records and. Agriculture, Bombay, fur¬ 
nished a noie on sugar from which the following may be here given s 

“ Suiiar-boiling 1 ‘aits .—These arc cither of copper or iron. Ihe iron pan is 
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far the most common. Pans again arc of two descriptions. On the one hand 
found a shallow wide pattern, and on the otheranariow deep pan. As far as l 
have been able to ascertain the Bassein pan is the only one of the latter description. 
It demands afar greater amount of fuel, but it is credited with making better and 
more lasting gul. There is no doubt that, as elsewhere, the deep narrow pan vvill 
in time disappear, for its consumption of fuel is greater than the scarcity and higher 
price of fuel will allow, without special concessions, such as have i p to date been 
made from forests in Bassein. Even in Bals&r close by the shallow pan is used, I 
know of no place, except Kanara,where the shallow pan is made of copper. I he 
iron pans vary to some extent in size and also in depth. The shallowest and widest, 
is that used in Poona, where fuel is dear. With it there is no difficulty in making 
gul with no other fuel than the crushed cane. The capacity of the Poona pan is ird 
greater than of the Bassein pan. The comparative requirement of fuel may thus be 
stated. The Bassein pan requires for an equal weight of juice as large a weight of 
dry wood as the Poona pan does of freshly squeezed cane. I have experimentally 
demonstrated this fact. 

. “ Theiron pan costs about R20 and lasts three or four years. In Bassein the copper 
pan costs much more (say R75), lasts much longer, and is sold f >r its ftill value as 
copper when no longer fit for use. But for its initial cost the shallow Kanara copper 
pan would probably be extensively used. 

“ Cane Mills.— Wooden mills are slowly, but gradually and surely giving place 
to the improved iron mills, of which several patterns are coming into use. These I 
shall describe separately. The objections to the iron mills are purely imaginary. 
The most common one is that the juice is discoloured. It is even asserted that the 
wooden mill extracts a larger percentage of juice, but this is so far from being the 
fact that the chief merit of the iron mill is its efficiency. On the Bhadgaon harm 
iron mills have, after long and patient waiting, overcome all prejudices. 1 lie only 
complaint comes from the Kumbh&rs (or potters), who by custom claim the crushed 
cane as their remuneration for supplying the pots and vessels required to receive 
the juice from the mill. The wooden mill was so imperfect that the Kumbhars were 
able to extract a considerable amount of juice from the crushed cane and to make 
Potters' gul. They can get nothing from the cane which has passed through 
the iron mill. In Surat, Ahmadabad, Kaira, and the Palanpur Agency a few iron 
noils are now in use, but the wooden mill still holds unimpaired sway in the rest of 
Gujarat. 

In the Deccan, iron mills are pushing their way. The inventor of a three- 
roller mill at Poona—whose mill will be described—has pushed his invention with 
great energy and is overcoming all objections. The ryots can seldom buy mills, but 
freely hire them. 

“ The cost of the wooden mill, made of babhul, is from R20 to R25, and that lasts 
ten years if well made and if kept under water in a well during the hot season. 

• 1 J^ ere ar . e tuo P a *terns of indigenous wooden mills—one with two and the other 
with three uppght rollers. In the former the upper portion oi the rollers forms a male 
and female screw respectively,and is called the navra-navri —husband-and-wife — mill. 
1 he only difference in the latter is that theic are two female screws, one on each side 
of the male, to the top of which is attached the lever, at each erul of which the bullocks 
arc yoked. The cane is passed and repassed as often as 6 times, but generally only 
3 times till the juice has been extracted as far as possible. In the double squeeze 
pattern the cane is thrust through biStween the male and one female screw and back 
between the male and the other female, screw. In the single squeeze it is thrust 
back as it came. I do not know the origin of the different patterns or their com¬ 
parative merits. 

IT»e following patterns of iron mills are in use:— 
r c ‘ i hre -roller horizontal mills by McOnie of Glasgow or imitated from them 
al T£ rCnt S ‘ zes ,“ The largest has rollers 16" in diameter and 3<>" long, and cost 
Kl *°°°« The smallest possesses rollers 8" in diameter and 14 - long. Cost 


• ., 2 '. Three-roller upright u ill, patented by Mr. Subrav Chowhari ol Poona. 
1 - ,ror ] * arne - The rollers arc smooth. This mill is made in si::es with roilei 
• rorn . **■" to 13". and costing from R25 to K300. The K200 size (rolleis n", 

IS the favourite. It is hired at Ri per diem. 


TheVatter'* 1 ^ 6 double-squeeze Bihia 


mill. The foimer has rollers 8"x i< 
and one break roll 4k" * 8 ". Cost K15° anf i K«0o re- 

- 3 .ightly giooved. 

fire ■ nal necessa ry to discuss the respective merits of the it on mills. All are 
»P'-rior to the wooden mills. They save in lime and labour and extinct a larger 
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percentage of juice The most efficient is the horizontal pattern by McOnie, but 
its price ii very high. The Bihia mills are very portable. Wooden mills are super¬ 
seded wherever any of the iron mills are available for hire. Few ryots can afford 
to purchase, and the village Bania is not educated to the point of encouraging agri¬ 
cultural improvement yet.” 

Khandesh.—'“ Sugar-making is carried on by al) the better class of 
cultivators. Great stone sugar-mills, found in many of the Satpuda 
valleys, show that sugar-cane used to be more widely grown than it now 
is. The molasses is sold by the maker to the village shop-keeper at the 
rate of from i\d. to 2 \d. (1 —ij annas) a pound. The dealer generally 
gathers a considerable quantity and forwards it to one of the district trade 
centres. Pimpalner and Ner'in Dhulia are the chief producers of sugar, 
and the supply is gradually distributed among the district shop-keepers 
and travelling pedlars. The yearly outturn is estimated at about 1,100 
tons. Almost all classes use it, and little leaves the district. Much is im¬ 
ported bv rail. The ordinary retail price varies from 2 \d. to 3 d. (i^ 2 

annas) a pound, with a slight rise during the marriage seasons. In pre¬ 
paring* dainties the rich classes make use of refined sugar brought from 
Bombay and Benares. . 

“Sweetmcms are made in most large villages. The makers are chiefly 
Hindus of the Pardcshi , Gujarat Vani, and Bhatia castes. The industry 
supports about 100 families, the women helping the men. 1 hen work is 
pretty constant, but they are specially busy in the marriage seasons and 
at fairs. They work from six to eight hours a day. 1 hey buy the sugar 
and spices, and offer the sweetmeats for sale in their shops or at fairs and 
markets Sometimes materials are given them to be made up for a feast. 
The industry is fairly prosperous, the monthly earnings of a family vary¬ 
ing f rom / x to £3 (Rio to R30). The sweetmeats of Dhulia, Chopda, 
Jalgaon, and Bhusdval, have a special local name. Very few leave the 
district ” — (Bomb. Gas., XII, 226). 

Kolhapur.— The following account ot sugar-manufacture completes 
the passage from the District Gazetteer, the first half of which has been 
given in the chapter of this article which deals with the cultivation of the 

«* The mill is set up in a corner of the Held and employs about seventeen hands and 
sixteen bullocks. Five men called phadkaris are employed in cutting, topping, and 
strinnine the cane. Fresh-cut car.es give a larger percentage of juice, and so the cane 

mil| C op*p^site V th^feedef and^thni™ts^ick betweem 

they Athro-h. Each piece $£Two'men^lie d 

ffltirds drive'the bullocks yoked to the mill. Two called <Ucmodrs Mg° the | aj ,ce 
ti)V • fails into the mandan, an earthen pot large enough to ho d ^ bo .^ 
to tiv boiling pan ; and they also remove the boiled juice from the boiling pan or i ul. 
The boiling pan, which is 1 irge enough to hold about i2o^illons, is placed on a one 
and is healed by a long flue. When the scum rises in bubbles and breaks into white 
f rot h, the juice is sufficiently boiled. This takes about three to four hours. 1 he 
impurities in the juice rise with the scum and are taken out with a bamboo sieve or 
vdvdi. To cause impurities to rise, the juice is constantly stirred, and sometimes a 
handful of ashes of the myrobalam and milkbush ■ fc or agJidda ^Achyranthus asperaj 

* As pointed out in several other places the Natives of India, in many parts of the 
country, ujc the topslfor their secd-enne. (Conf. with pp. 12S,140,184, 217, 240.) 

M : t ri intended to give here ' milk-bush” as the equivalent of aghuda, a mistake 
w been made, since Achyranthus has no milky sap : the „ghada yields an ash 
la', ;- dy used, however, in dyeing, etc., and is likely enough to be used for the purpose 
indicated. 
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are added to it. An expert styled the gulrdndhya , from time to time takes a little 
juice, between his fore-finger and thumb to see whether the boiling has been carried 
on sufficiently. When he is satisfied, the juice is poured into a wooden trough to cool, 
and from the trough into regular holes made in the ground and lined with cloths 
to keep out dirt. At this stage the juice is called kdkvi or molasses, which in the 
holes crystallizes into raw-sugar, are dark-brown in colour, and weigh thirty-six to forty 
pounds. I he kindling of the fire and feeding it are entrusted to two men calk’d 
chuljalya or hearth-burners. These are generally village Mhars. The burning 
cinders to light the fire must be brought from a Mhar’s house. The labourers who 
work at the mill are paid in kind at the rate of three canes and 2$ pounds of raw- 
sugar. 1 he village servants or baluteddrs are paid in proportion to the work they 
do. I lie carpenter or sutar has the largest share of work. He repairs the water- 
lifts and keeps the mill in good order. He receives six pounds of raw-sugar and 
eight canes a day while the pressing is going on. The leather-worker or chdmbhdr 
repairs the leather-bags and buckets and leather ropes and fastenings, and receives 
half as much as the carpenter. The blacksmith who mends the field tools, the Mang 
who supplies ropes and whips, the potter who supplies earthen pots, the barber who 
shaves the husbandman, and the washerman who washes his clothes, are entitled to three- 
fourths of a pound of raw-sugar and three canes a day so long as the mill is at 
work. The tardl sweeps the place where the mill works and gets three pounds of 
raw-sugar and five canes. The Brahman astrologer, the Jain Upadhya, and the 
Lingdyat Jangam fix the day for working the mill, and are granted two pounds of 
raw-sugar on the first day. The village Gurar prays to Ganpati to remove all 
difficulties that may come, and the Mulldni or Muhammadan priest extends the 
protection of his patron saint by distributing ashes of frank-incense burnt before the 
saint. These get one-fourth of a pound of raw-sugar, two canes, and a pot full of 
juice once only during the course of the pressing. When the pressing and boiling is 
over and the gw/ is being removed to the village, the village baluteddrs receive half 
as much as they have already earned. Believing that retail sale of sugar-canes in the 
he d will bring him ill-luck and free-handed gifts will be rewarded by a plentiful 
outturn, the h isbandman freely gives cane, juice, and bits of new raw-sugar to any 
one who asks lor them, and crowds of beggars throng the field. It is estimated that 
Ac°fK tv ^ c . nt y to twenty-five per cent, of the produce thus goes in wages and charity. 

. r C t ^ foments under the heat of the day, pressing and boiling take place 

ntiHnrri * f \.? r hon ? e consumption the husbandman keeps a little molasses. The 
£2^-10- (R*^5) 35565 per acTe ’ s ^timated at about 1,170 gallons, worth about 

no Qiio-^r C ; Jt in 5 T mc . of t [ ie v jJl a Ses of the Alta, Kagal, Karrir, andShirol sub-divisions, 
o-rowf-h nnrt ;J na ^ C n ln • ^-ie. 1 he craft of sugar-making in Kolhapur is of late 

it was first 1° .hands °* J a ‘ n 9 > Ungayats, and Musalmans. Because 

r 5 a *- ' elgund in Alta by a Gujarat Musalman sugar-maker about thirty 

and nnanf-iVv °M^ r r U 8! ir caIIed Yejgpndu Of late it has improved in quality 
vilineric ^ -^ Jost . of trie sugar-cane juice in Yelgund and in the surrounding 
i / -t e su £ ar > an( l sugar of the present day is far superior in colour and 
iat ,fc ' vas ab %t twenty years ago. The sugar refiner buys the juice off 
tncK : ! 4 s-. (K7) a cart of 120 gallons. Except that more care is taker 

r i■ J. t 9? . impurities, the juice is boiled in the same way as in raw sugar-making. 

,n., ie n ^ ln g of impurities to_the surface, a handful of ashes of the bhetuli 
. lscus esculentus) is dropped into the boiling juice. The boiled juice is then 
Aftl-rV a ' voo ^ en trough, and fror it into earthen jars where it consolidates, 

watrr andV °[ n tl' S ' U! ? 1 P S are P u t *n a boiling pan, rubbed inside with salt 
feronrp -in i , , , s > ,ru P is then poured into a bamboo basket six feet in circum- 

hi h I'nrW ^if nt t0 feet in height, and placed on a stool nine inches 

For a week v! , sto 9 ^ , ls dug a hole in which the treacle drain ; from the basket, 
stirred to thp l 3 * ,s kept thus. Then the surface of the sugar in the basket is 
and th » cn • pth of tune inches, two to three pounds of milk are poured into it, 
surface isth An 1S smoo jhed with p'dli or platter rubbed with < larified butter. l‘ho 
. ce is then covered with a thick layer of moss called kdju. in Hindustani, a 


acre outturn nuii* ib buiu i'*i m«iKiiit4 <iy 

samequantitv of iui^ r ’ C if ne ‘ S 3 ,9 9 ° Salons of juice worth about jf 25 (R250). 
worth r fR,V ! C Wh f n mto sugar yields about 2,2.50 pound: of 

(Bomb. Gaa 1 KXJy^ the avcra £ e ra ^e of 6*. (R3) the man of twenty-four p( 
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Poona. —The reader will find in the first half of the District Gazetteer 
an account of sugar-cane under the section of Cultivation. The follow¬ 
ing section has been separated, since it not only details the process of 
sugar manufacture pursued in Poona but in Ahmadnagar and other parts 
of the Bombay Presidency 

“ When the kdhil or shallow circular iron boiling pan has been filled with 
juice, the fire beneath it is lighted and fed chiefly with the pressed canes. After eight 
to twelve hours’boiling and skimming, the juice is partially cooled in ear hen pots 
and finally poured into round holes dug in the earth and lined with cloth, where, 
when it forms into lumps called dhep or dhekul it is fit for market. "1 he pressing is 
done in the open air or in a light temporary shed, and goes on night and day till the 
whole*crop is pressed. A sugar-cane press costs about £z-ios. (R ? S) and lasts three 
or four years. The boiling pan either belongs to the owner if he is well-to-do, or is 
hired at a daily or a monthly rate, according to the time for which it is wanted. I he 
daily hire of a pan varies (rom 2s. to 4 s. (Kite Kd) and the monthly’hireifrom to <£1 

two*are^f th^mfll,^one feeding the mill the other 

one minds the fire, and another the boiling pnn. I he laat istne g*wia o |. k d 

man is 1 



cane are passed, between *he upnght cy preparation of udid or ndchni flour, 

leaks the pan is smeared with lod*n*g\ztea prep fi re -place is 

It is then put °n Hie toe-place. and the pou red into the pan 
closed with mud. About 600 pints (3 ' vciAours during which the juice is 

and the fire s lighted. dour are thrown into the /nice to 

constantly skimmed, and , VVhen the sugar-man thinks the proper time 

keep it from ,h-ng too much boded When he sug^^ ^ allowed 

has come, the pan is taken o cqo1 it poU red into cloth-lined holes m the 

to cool for about, an hour. half aero s. It is left in the holes for a couple 

ground two feet deep and a f ‘ or nodules weighing fifty to sixty pounds 

ol days until it ‘"arofaSed they are tak^i auSiy. Tf. the sugar-cane 

(29—3:o s/itrs). it yields gul equai to one-fourth of the Juice boiled, m 

is of eighteen monthsr gro v , > A : u £ e is allowed to overboil, it cannot make 

The land w,* well euxted to this cone, the ^ punier ol'censlde.ablee.pericneo 
people were anxious to grow it. Mr. Dickinson ,p he roc i une did not find 

in the West Indies, was employed in making *' j e t0 account by inanufactur- 
a ready market- He turned its refuse sugar ^ treacle to a u j ^ ^ 
ingrum. In 1841, brides fifty-seven Mr. Dickinson, 

count, about 100 acres were planted in Juanar um ^ used 0Q \ y by the Euro- 

the manager of the sugar factory at Hivra .1 , ,84^-43, the area under Mauritius 

pcan inhabitants of Poona and Ahmadnagar. fa junnar to K bed and 

sugar rose from »57 to 388 acies. H *. . a ] 0 i n t P Stock Company, and wereafter- 

Pabde. Sugar-works were started at Hivts. by^joint a ‘Mailman planted some cane 
wards bought by Mr Dickinson In B^mfiiadi a ^^J ndmen turned out 
inChakar Bag with the view of making f n f0m feculenC c. They also 

sugar equal in gram to Mr. Dickinson S- nroduced from the local cane, 

made gul which was sold at a higher pnee tha - P thc husbandmen to 

At ^t Mr Dickinsoniw *« obtain a sufficient supply at all t\mm, 
plant cane for I. n. He was atterwaras e... e c well-to-do husbandmen. In 

chiefly from the gardens of Brahmans, headm , ^ £ (R 15,000) more 

.8,2. Mr. Dickinson made ^ afso planted 

than the outtu. n of the previous year. Messrs. ounun a. Mundbue about five 
about three acre- of land with Mauritius cane in then gard atM ^ . which was 

mites north-east of Poona, and ab 1 °“ t |* ‘X area'under Mauritius cane rose 

sold at tfo- (R8) the palla $,‘ s ° continued successful, partly 

from .388 to acres Mr. D 'C k ' n *"" * Government contracts. Many 

because he was able to dispose of his i um and sugar by uovu 

S 428 













Products of India . 


<SL 


307 


in Bombay and Sind 


(G. Watt.) 


SACCHARUM , 
Sugar 


husbandmen were willing to make sugar, but from want of capital and of local de¬ 
mand were obliged to content themselves by producing gul. 

“In 1849 Mr. Dickinson’s sugar had a good year at Hivra. He made five 
tons (330 mans ) of muscavado sugar and sold it to the families of the soldiers and 
other Europeans at Poona and Ahmadnagar. Among the Natives the demand was 
trifling, and this discouraged its more extended manufacture. The Natives, even in 
the immediate neighbourhood, preferred the soft blanched sugars sold by the shop¬ 
keepers ; their objection to Mr. Dickinson’s sugar was its colour, but to refine 
it would have caused a serious loss in quantity. In 1847 a committee which met in 
Poona to distribute prizes for the best specimens of superior field products, awarded 
a prize of £30 l R300) to two persons. One of the prize specimens was some grained 
muscavado sugar, the other was sugar made by evaporation. Before crystalliza¬ 
tion had set in, this sugar had been poured into pots with holes in the bottoms 
through which the treacle was allowed to pass A pri.c of £20 (R200) was awarded 
to two other Natives for the best brown sugary and a third prize of £10 (R100) to 
two others for the best specimens of nisi or inferior sugar. All the prize speci¬ 
mens came from near Junnar, and were due to the exertions and influence of Dr. 
Gibson.” 

Many particulars of the Poona sugar factory that exist at the present 
day will be found in other chapters of this article, but the above informa¬ 
tion regarding Mauritius cane and the early efforts to establish sugar 
factories may be viewed as of special interest. ( Conf . 'with pp. 94, 214.) 

Surat.—“ With the double object of introducing a new industry and 
°jj C 'hiking the manufacture of liquor, the Government of Bombay, in 
iNovember 25), authorized the Collector of Surat to spend a sum of 
£ ! 5 ° (tt 1,500) in an attempt to introduce the Bengal system of manufac¬ 
turing-sugar from the juice of the wild date tree. Skilled workmen 
brought from Jcssor, in Bengal, succeeded in making sugar of a market- 
a e value. But the returns of the first set of experiments show that 
ne iuice of a date tree, which, sold as toddy, brings in a yearly profit of 
^ . ti-L ), would, if manufactured into sugar, yield only is. 3«f. (annas 10). 
f _ rf ^Penments have been repeated, and the results may be more satis- 
.l.. ut s ° ^ ar 0$76) there would seem to be little reason to expect 

t^L» e r« rn?ln / llf A CtUre z, of sugar wil1 ***** tlie P^ce of the manufacture of 
toddy [Bomb. Gas., //., 41). 

.. £ * AN *;T Ra " f > u ? ar is chiefly made in the Bassein sub-division bv Pachkal- 
fmm Nat, r Christian, and Samvedi Brahmans. The sugar making season lasts 

^ brUa : y u t0 J i:ne * ^-omen and childtcn help by carrying the sugar-cane from 
e gardens to the sugar-mill or. ghdni. Eight tools and appliances are used in 
r 11 km £ Sll £ ar * 1 hese are the vila or sickle for chopping the roots of the cane, worth 
from \s. to 2s. iS annas Ri); the mill or ghuni, consisting of two or three rollers, each 
about a foot in diameter, plain and smooth in body, with the upper one-third rut 
into spiral ridges 01 screws into which the screws of the adjoining roller fit and move 
i 1 eely while the machine is working. The rollers fit into circular grooves on a thick 
Horizontal plank supported by two strong uprights. These grooves communicate 
witn c >ch other, and while the cane is being crushed between the rollers, they carry 
•*? , an f ;i P°t which is buried below. On the top of the rollers there ii 

1 ,£’*• horizontal board with circular holes to allow the rollers to move freely 

round their axes. Ct n <. 1._~_tu— j.k,. ~i.i__11__ _ _ . J 

fitting into a cor 
the yoke-beam, 


Inrl.r^ir.Z.IvT' ’ • aoouc agnt ieet long ana six inenes square, 

ilu- l, P !l ,nts the cost of the mill ranges from £y to ,£8 (R;o- 8 < 

,.„i • ” d t ' cre . : '- re required three or four boiling pans, kaahais. of copper, 
l . al in shape with twn r~ if r . d’ ». \.\ . 


70-80). Besidi _ 

*11 . »,--—.© r--,..— *.^per, nemispheri- 

j; 1CVC j With two handles, worth from ^3 to £4 (R3oto R40) each ; five scumming 

buN-r.n, co PP er saucer-like pans about a foot in diameter, with the 

about tlir-I f S 4 . n l a bo cs exre Pf a belt near the sides. Over tin* sieve is a bamboo 
of fc| ie r . te<? t *°*-g whose lower end is split into three part 1 ;, which, bv the elasticity 
of the b ,r*!J )rC * S tlfir htly against the edge of the sieve and mahi . the upper part 
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but sloping at the lower end and not cylindrical, worth 3 d. (2 annas) each ; and half a 
dozen rods for stirring the juice after it is poured out of the boiling pan. 

“ Besides these appliances one cart, worth from £5 to £6 (R50 to R60), and four 
pairs of bullocks are required. But the carts and bullocks belong to the sugar-maker’s 
garden rather than to his sugar-making establishment. The earthen pots with narrow 
mouths at 3^. (2 annas) each, which, as is described below, are required for storing such 
of the boiled juice as is intended to make crystallized sugar are generally supplied 
by the vdni customers. Of late, instead of the hemispherical copper boiling-pan, 
some sugar-makers have introduced the Poona flat-bottomed iron boiling-pan. This 
is an improvement, as the large iron pan requires less fuel and is not so likely to 
overflow. 

‘‘When the cane is ripe it is pulled out, the tops and roots are cut off, and the canes 
are taken to the mill. The mill is worked by bullocks, and, as the rollers revolve, a 
man sits by and keeps feeding them with fresh cane. On the other side of the rollers 

a second man receives the squeezed canes and heaps them on plantain leaves ready 
to be a -ain squeezed ; for, to bring out the whole juice the cane has to be squeezed 
half dozen times. As the juice gathers in the earthen pot which is buried below 
the mill, it is removed to the boiling pan or kcidhai in a small egg-shaped jar. As 
soon as enough juice is collected, the pan is moved to the fire-place and the juice is 


'ins to overflow, it is sharply stirred wiu u c umuicu 

filing goenon till the juice, if thiown into cold water, becomes as hard 
a stone; Then the juice is poured into a set of earthen pots or into a bamboo basket 
lined vvitJi a thick layer of dried plantain-leaves, stirred with a wooden rod and left 
o cool If the r,w sugar or.g«/ is to be made into crystallizer! sugar or sakhar the 
juice b heated on a less violent fire and poured into earthen pots with narrow mouths. 

“All the raw sugar or gul made in the district is sold to local and Mdrwar Yarns, 
to whom, in many cases, the sugar-makers are indebted. 1 he price vanes from i 3 to 
/ <74 m f-n R 10)The khandi of 25 mans (700th). Raw sugar is divided into three 

&£?yellow 4 or pill*, "Tor Wand black or Ulu When the boiled juice fails to 
become hard enough to make sugar and remains a thick molasses-like fluid, it » known 
as kdkvi and is sold for £i-5s. to £2 (Ri2* to K20) a khandi of 25 mans (700th). As 
is noticed later on, in crystallizing the raw sugar, the part that oozes through the bot¬ 
tom of the jar is also used as molasses.. Labourers are seldom employed. VV hen they 
are, they arc paid 6 d. (4 annas) a day in cash. It they work at night, they get about 

^ m 9 j • v* t Z _ TT«~U r...rv-ir «11 rAninfPc #*icrhf* mAn tnnr ^nr 


1 IdUUUI Lxc)j ytiiv # 'j w 

m 7 d. io7W.’(4-fannas) a day- The Vanis buy the ray. sugar in large 
; holding about 56ft (a mans). To crystallize the sugar, the fir step is to 
about the size of the little finger in the bottom of each of the earthen 


night and day, six panfuls can be boiled. 

f< The owners of sugar-cane gardens, whether they are Mails or Brahmans, prefer to 

disoose of the su^ar in its raw or uncrystallized state. The whole supply of raw sugar 
aispose 01 uit . ,L = f \t ,rUiias and Gu rat traders and Marwir 

comes to be crystiMized into the hands et Maratnas ana o j . 

stone^iKirtar] worth 0 from^';!^^rCR 3 ^u 'jt’r)!* ^The 

\VorU'^i s ( done* b^'N'afiye^ Clfristlan 5 or V M^alman_fabourers, who. are employed bjr the 
Vanis at trom 
earthen pots 

Which ointVm ^^^.-ITelugar W is then set on a broad-mouthed 
earthen jar called hand. The cover on the mouth of the raw sugar is taken away and 
a U\ or of water plant, Hydrilla verticillata, locally called sakhart sheval or sugar- 
moss is laid on the top of the sugar. On the third or fourth day the plant is taken 
off and the surface pf the sugar, which, by this time, has become crystallized, 
with a curved nutch-edged knife and put on one side. 1 he top layer is called t 
flower or phul and weighs about a pound. The second layer, which is a little duller 
in colour, is named ddua or grain, and weighs about a couple of pounds. 1 he sugar 
of both sorts is then laid in the sun on a coarse cloth 16 yards long and one yar 
broad. After lying in the sun for one or two days, it is pounded in a stone mortar ( i 
ukhali by iron-tipped wooden pestles. It is then passed through a sieve and is ready 
for sale. Within the last 30 years, competition from Mauritius is said to have reduced 
the production of crystallized sugar from 600 to 60 khandis* 
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“ The great growth of sugar-cane in the neighbourhood of Bassein has on two occa¬ 
sions, about 1830 and in 1852* led to the opening 01 a sugar factory in Bassein. In 1829 
a Mr. Lingard applied for land at Bassein to grow Mauritius sugar-cane and other 
superior produce, and to start a sugar factory. Government, anxious to encourage 
private enterprise, gave him a 40-years* rent-free lease of about 83 acres '100 bigfuis) 
ot land on the esplanade of Bassein fort. They also advanced him £2,300 (R23,ooo . 
Lingard’s mill was soon built and some sugar-cane was planted, but his death in 
1832 checked the scheme. At his death he owed Government £2,300 (R23,ooo) the 
security being a mortgage on the building, worth £220 (K2,2oo), the land, and its 
crops. Government took temporary possession of the estate. When the Revenue 
Commissioner visited the place in 1833 he found the mill greatly out of repair. He 
suggested that it should be made over to some enterprising man, and a Hindu named 
Narayan Krishna was given a two-years’rent-free lease of the estate. In 1S36 
Narayan’s tenancy expired. He had failed, as he could neither bring his sugar to 
perfection nor persuade other planters to press at his mill. Government, who were 
exceedingly anxious to extend tne grow th ol Mauritius cane, engaged to remit the rent 
ol all land under that crop and resolved to let the Bassein estate on favourable terms. 
In 1837 Messrs. McGregor Brownrigg &: Co. were allowed a trial of the 
estate for three months, and, being satisfied with th<* result, they rsked for a 
long lease. In 1841 they were granted in perpetual lease some 115 acres (136 big has) 
near the travellers’ bungalow on the esplanade. The lease began to run from 1839. 
For forty years they were to hold the land rent-free and were then to pay a yearly 
rent of £2-4.. the acre (R22 the bighd). They agreed to grow sugar-cane, but the 
promise was made binding for only seven years, as Governmentlhoped that, by that 
time, the manufacture of sugar would be firmly established. This hope was disap¬ 
pointed. Messrs. McGregor Brownrigg & Co. continued to grow sugar¬ 
cane only so long as they were obliged to grow it. In 1843 they reported that from 
the poorness of the soil and the want oi shelter, sugar-cane did not thrive and did not 
pay. They levelled the ground, dug* wells, and grew other kinds of superior produce, 
in 1848 they sold the estate to a Mr. Joseph, who, in 859, sold it to one Dosabhai 
Jahangir, and he, in the same year, sold it to a Mr J. H. Littlewood. 

In 1829 the land inside Bassein fort was leased to a Mr. Cardoza for thirty 
years at a yearly rent of £40 (R400). He died soon after, and in 1836, to help his 
widow, the rent was lowered by £10 (R100) with a further reduction of £c-iSs. (K29) 
on account of excise payments. In 1852 Mrs. Xavier, a daughter of Mr. Car¬ 
doza, was allowed to repair the ruined church of St. de Vider and turn it into a sugar 
factory. Mrs. Xavier seems to have sublet the land to Mr. Littlewood, who, 
with a Mr. Durand, fitted up .1 building for making and refining sugar. The 
scheme proved a failure, and was for a time abandoned. Afterwards, with the help of 
fresh capital, a new start was made under the name of Bassein Sugar Company. 
New machinery was bought and an experienced manager and assistants were engaged. 
In 1857 Mr. Macfarlane, a Bombay solicitor, and Mr. J. H. Littlewood (that 
is, the Bassein Sugar Company) applied for a new lease on easy terms, as Mrs. Xavier 
was willing to forego the unexpired portion of her lease. On March 21st, i860, 
Messrs. Macfai lane and Littlewood were granted a thirty-years* lease of certain 
lands in the fort of Bassein on a yearly rent,of £27-;!". (R271). The lease was to be 
renewable at the end of the thirty yeais. Messrs. Macfarlane and Littlewood 
carried on business under the name of the Bassein Sugar Company until 1861, when 
the concern was sold to Messrs. Lawrence Sc Co. In 1868 Messrs. J H. 
Littlewood, H. Worthing, and Navroji Manekji bought the estate. M\ 
Littlewood had the management, and, though the Sugar Company has long ceased 
exist, he still (1881) lives in a small house in the fort” (Bomb. Gaa ., XIII ., 391- 
39S )• 

VIII.—-MADRAS. 

In the volume of the Proceedings of the Honourable the East India 
Con-many (to which the writer has repeatedly referred), there occurs a long 
and detailed account of sugar manufacture in Ganjam as practised in 1 792. 


•Consult the chapter above on the History of the effort to start Sugar-planting 
as a European I ndustrv in 1 ndia. Particulars will there be found of a still earlier effort. 
W ‘* m ‘792. Con/, with pp. 93, 94- 
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This was furnished by Mr. Alexander Anderson, and appeared as an appen¬ 
dix to Dr. Roxburgh’s very admirable paper on sugar-cane cultivation. 
That volume, at pages 245-275; again, appendix second, pages 22-26; 
pages 45-50 ; appendix third, pages 1-22, and at several other places, fur¬ 
nishes particulars of the Madras sugar manufactures and trade prior to 1822. 
Thedrawings of sugar mills (given in the volume) are peculiarly instructive, 
as they admit of comparison with those now in use. Although two or three 
large sugar factories or refineries have now for some years been in existence, 
the fittest perhaps surviving out of the many started towards the close of the 
last century, still the Native industry cannot be said to have materially 
changed. One point only seems worthy of very special remark. If the sta¬ 
tistics of past and present trade can be depended upon, there ha<; been 
recently a greater expansion of palm than of cane-sugar. By modern returns 
nearly half the sugar of Madras is derived from palms. No writer that tie 
author has been able to discover deals with t his fact anything like to a sa is- 
factory extent. There are several palms that yield sugar, and while the area 
occupied by these has been determined, few authors have apparen y 
sidered it necessary to investigate the yield of these compara ive y, nor o 
detail the methods of manufacture of sugar from tl.cmasfclowcdbythe 
people. It is often affirmed that one reason of the 

of Madras as compared with Bengal, is due to thet large amount_of palm 
sugar which it obta-ns annually. But the area 0 / P “ , 9 . , 

great in Bengal as the total area of the sugar-yielding palms of Madras 
^Mysore being excluded front consideration). I (thee be any such superi- 
oritv it would seem to be due either to the fact that the palmyra (the chief 
sugar-palm of Madras) yields belter sugar than the Bengal date-palm, or 
to the existence of a superior system of pa m-sugar manufacture ln 
Mysore the chief sugar-yielding palm appears to be the date. Dr. Bucha- 
nan-Hamilton furnished, nearly a century ago, the only detailed account of 
the date-palm industry of that province, but Roxburgh seems to have 

i i.i_-- fV.o nrtrfiftn nf of which he Wrote. aS 


Presidency. I 

m 


the date-paim inaubuy -- 

r-garded the palm-sugar of the portion of Madras of which he wrote, as 
scarce!v deserving of speciai consideration. The reader will find many ot 
the obscure questions of the Madras and Bengal palm-sugar industry, 
discussed in the chapters devoted above to Cultivation. It is only necessary, 
therefore, to add that the imperfect nature of the information available ana 
the limited space that can be devoted to it, both combine to prec uc e 
manufacture of sugar in Madras being here fully dealt with, j P 
ince of Mysore, has in fact, to be left out of consideration. i m \an 

repeated that we shall never obtain a definite knc ! v ‘''* d m-pc-u-cful con- 
sugar question, until palm-sugar has not only recei o ^. While 

sideration but been made the subject of independen S • equal 

of Madras and Bengal, it may be said palm-sugar is almostot equal 

importance with cane; the most that authors have co. 1 its subseciuent 
say of palm-sugar has been that once the ru.ee is obtained subsequent 
treatment in the preparation of sugar is identical with a 
Most writers have thought necessary to go into every detail of cane cu tu , 
such as the yield, cost, profit, etc., but of palm-sugar they have deemed it 
sufficient to give the bald statement of area and production. Much of the 
apparent repetition in the present article is due to the fact that few 
deal with the same features of either cane or palm-sugar; a comp? 
of their various opinions into one article became Itherefore impos. 

This remark is more peculiarly applicable to the Madras Presidency. 

But to follow the usual course, the passages which may now be given 
will be found to amplify the information already furnished, in the speua 
chapter on Sugar-cane Cultivation, more specially, with reference tomanu- 

« Madras Presidency AS A whole.— 1 '‘Sugar OT jaggery is manufactured 
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in a wooden roller mill and the juice boiled in dirty utensils; but re h n ^~ * st * r ,. 
superior quality is manufactured by Messrs. Parry 8c Go. and by a 
manufacturer in South Arcot who follows the usual method of boiling in Vacuo , 
also by Messrs. Minch in Brothers 8c Co. of Aska in Ganjam who have adop 
the method of diffusion” (Mad, Man. Admn /., jdj )• 

Ganjam.—D r. Roxburgh in 1792 published the following special re¬ 
port on sugar manufacture; — 

“ After the cane is ready, it is cut in pieces of a foot or eighteen inches long, and on 
the same day it is cut, these pieces are put into a wooden mill* which is turned round 
by bullocks. On one side of the mill is a small hole, sufficient to let the juice pass 
through, which is received in an earthen pot placed tor the purpose. 1 he juice is 
then strained into other pots containing about twenty-four puckar seers , and to each 
pot of juice is added about three ounces of quick-lime. It is then boiled lor a con¬ 
siderable time, till on taking out a little and rubbing it between the fingers it has a 
waxy feel, when it is taken off the fire and put’into. smaller pots with^ mouths six 
inches in diameter. The mass may now be kept in this state for six or eight months 
or more, and it is necessary, at any rate, to do so for a month, or six weeks. When 
the process is intended to be continued, a small hole is made in the bottom through 
which the syrup drains off. It is then taken out of these pots and put into shallow 
bamboo baskets, that any remaining syrup may exude; after which it is put in a 
cloth, and the syrup is squeezed through the cloth, adding a little water to it occa¬ 
sionally, that it may be more perfectly removed. The sugar is then dissolved in 
water, and boiled a second time in wide-mouth pots containing only three seers with 
not t<.o fierce a fire, adding from time to time a litt’e milk and water, and stirring it 
frequently; which is used by these people to clarify it, instead of eggs, which their 
religion forbids them to touch. The scum is removed as it is thrown up, and when it 
resumes the waxy feel on rubbing a little of it between the fingers, the process is 
finished, and tho sugar is put into small wide-mouth pots to cool and crystallize; 

tt^r which a small hole is bored for tho purpose of draining off any little quantity of 
syrup that m:iy still exude.. The outside ot the pots are now covered with cow-dung, 
ana lor the purpose of making the sugar white, or removing any syrupy or blackish 
ance, the creeping vine, called in Moors pa tirka-dub, and in Telfinga’s necty - 
' s t b uwm s m tank-- and marshy placesf it is put on the top of the sugar in the puts, 
f 1 1 ly ^ or ur s ‘ x da y s * Should the sugar on taking it out of the 

pots be blackish cn less pure towards the bottom, the bottom of the loaf being set up 
on tins plant and renewed daily will effectually remove that appearance. If it is wrapt 
in a wet cloth and renewed twice a day, the sugar will also become white; it must 
be then thoroughly dried and kept for use. 

1 o niake sugar-candy, the sugar must be again dissolved in water, and boiled in 
the same manner as before, adding milk to it in small quantities : the proportion of 
three seers of sugar and half of milk, with water to dissolve the sugar, it is then put 
into other wide-mouth pots, with but three seers in each pot. putting thin slices of 
bamboo, or some dried date leaves, which prevents the sugar as it candies from run¬ 
ning into large lumps.” 

Roxburgh commenting on the above adds;— 

“ Here we see a very superior sugar, and sugar-candy of the first quality, manu¬ 
factured m a simple but tedious manner, and at a most trifling expense. A few 
earthen pots arc the only vessels or boilers they require. But it is not to be imagined 
tnat such would su cceed, if the* work were carried on to any great extent. The iron 

j • ^ ver y wooden mortar, the pestle of which rests obliquely towards the side, 
• round i n a circular manner by means of a lever fixed .it its top pro 

j c'Ctung- eight or ten feet over the side, to end of which lc\cr two bullocks are yoked. 

is e common oil-press of the Hindus, but is exceedingly inconvenient for extracting 
tri , Jtnce of the sugar-cane, and shews how far behindhand the natives of that dis- 
i a °J ri c ls P ar ^ the process, when compared with the small convenient mill 
p oye.l hereabout. Nothing can shew more clearly how exceedingly adverse 
these j eople arc to any change in their old customs. 

+ Hydrdla verticillata : it grows in great abundance, particularly in clear 
standing water near the sea. Conf. with p 31. 
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boilers employed hereabout might be laid aside for those of copper or of cast-iron 
om Europe or not, as they like themselves, for it seems of no great consequence; 
b t by having a greater number of them for the liquor to pass through and be well 
cla.fied in, would render unnecessary the second process mentioned by Mr. Ander¬ 
son, which, on account of its tediousness must become very inconvenient; conse¬ 
quently, all that seems to be wanted to rendei the sugars made hereabout, fit for any 
market, is a boiler, or two or three more in each set, with wooden coolers, instead of 
losing time to let it cool in the boiler, as is the practice here at preesnt, the addi¬ 
tion of some quick lime, and probably alum, to the cane-juice, and the subsequent 
claying of it in conical pots, as is done in the West Indies, for which process the 
Natives of the Ganjam district substitute moist Hydrilla (or Vallisneria) for cover¬ 
ing the sugar in the pots with, wrapping the loaves, when not sufficiently white, in 
wet cloth, to extract the molasses ,# (Papers on Cult. <$j Mann/\ of Sugar in 
British Judia, published 1822 , Appendix jrd,,pp. 1-8). 

NORTH Arcot. — “To produce coarse sugar the boiled juice is rapidly stirred 
about with a rolling pin until it has set. For fine sugar and sugar-candy the process 
is slightly different, the boiling being stopped earlier than for jaggery. When suffi¬ 
ciently boiled the juice is put into pots, which are covered, and also to s f and fora 
fortnight, by which time their contents have become solid. A tew holes are then made 
in each of the pots, which are placed upon empty ones, and in the course of three 
weeks, most of the molasses drips through, leaving behind a crust, some two or three 
inches deep of fine sugar, which is at once removed, the rest being allowed to drain 
for about a month or six weeks longer. The sugar thus produced is turtner purihcd 
by boiling. It is then strained and boiled again for another hour, towards the close 
of which a little milk and ghee are added. Fir ally, the ryrup is moved from the fire 
and well stirred for a quarter of an hour. When dry the finest native sugar, called 

burd d T 0 P iSke C sugar-candy, the second of the above two boilings is slightly curtailed, 
and the syrup is poured into pots in which are placed thin spits of bamboo. Cloth is 
then tied over the mouths of the pots, and they are stood for forty days upon paddy 
husk After that the fluid portion which remains, called kalkanda panakam is 
poured off and considered a very good and wholesome beverage. The bamboo spits 
coated with sugar crystals are separately secured. This manufacture is almost con¬ 
fined to the town of Baireddipalle in the Palmanir taluk. . 

** s U jr a r and jaggery are largely used by the natives, mixed with their food or 
spread upon cakes with ghee. Pieces of the cane are often bought by the poor, strip¬ 
ped of their bark and masticated ’ (M in. North Arcot Dist ., 327). 

GodaVERV DISTRICT.— ‘‘The mode in which the sugar or jaggery is made 
is as follows:—A large :.hed is prepared and arranged so as to admit the south wind, 
and a fire-place some eight feet in diameter is constructed, to hold a round iron boiler. 
The canes are brought direct from the field and at once passed through s press coin- 
posed of two circular pieces of hard wood, which are made to revolve by rude machi¬ 
nery worked by bullocks. Under the press is a pit in which is placed a chatty, and 
into the chatty the juice falls as it is ex pres ed from the canes. 1 he canes are 
generally cut in two before being placed in the press and thr hear °f cxr: ( - 

used as seed for the next year) is at the same time removed. I he ca t f 

and must be passed through the pre*s the day that they are cu • , .. , 

chat of juice have been expressed, their contents are potire • -jj'j 

boiled for nearly an hour. To each boiler full of ju.ee a v,ss of chunam* « added. 
The juice as s„on as boiled, is poured into an iron pot and after being stirred for a 
while, is poured out again on a mat, where the sugar dries and becomes hard. It is 
then broken up and packed up in baskets, containing live maunds each . 

Expenses for Eight Acres . 


Khist of 1st year, during which the ground lies fallow 
Do. 2nd year ..... 

Coat of manuring .... 

• Preparing beds and planting 
Weeding . . . . 

Tying up the cancs five times at R40 
Hal! value of 60,000 bamboos at US per 1,000, R480 

Making jaggery. 

One-sixth value of 24 bullocks at Ri 5 > R360 
Cost of feeding do. 


R 

60 

60 

Co 

50 

50 

200 

240 

* 

Sp 


• Lime. 
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One-fifth value of boiler, at Rioo.20 

Half value of press, at R32 . . . . . . . 16 

Half value of sheds, at R16. 8 

Making fence . 50 

Watchers to keep off jackals and cooly for watering . . 270 

Firewood d . .100 
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Total 

Returns. 

120 pooties jaggery at R20. 

Deduct expenses ........ 


M 56 

2,400 

i »456 


Profit on eight acres in tvyo years 


944 


Or per acre per annum 


59 


“This is an estimate of the expenses and returns fora pooiy of eight acres. It applies 
to the Mogaltur and other southern taluks only—the system in force in the sugar- 
growing taluk of Peddapur, being quite different. The bamboos are calculated to last 
two years, and therefore, half their value is entered. The press and the sheds are 
supposed to last each two veats, the boiler five, and the bullocks six years, and the 
proportions of their value have been entered accordingly ” {Settlement Rep. itito, 

142 , 14 s)- 


BOUNTIES PAID TO, AND DUTIES LEVIED ON, SUGAR. 

It will be seen from the historic chapter that, for many years, what 
amounted practically to a sugar bounty, paid by England to her West 
Indian Colonies and against Indian sugar, existed in the higher import 
duty levied by Great Britain on Indian sugar. This, as Robinson (Bengal 
Sugar Planter) remarks, amounted to an. additional burden ot 8s. per cwt. 
on Indian sugar. On rum “ the difference. ” he adds, “ was even more op¬ 
pressive and acted as an effectual check to the application of British enter¬ 
prise to the growth of these articles.*’ The duty was ultimately, however, 
equalized (in 1836), but it is perhaps doubtful if India has to-day attain¬ 
ed the position it might have enjoyed had so great opposition not existed 
against it in the earlier years of the creation of her present foreign trade. 

1 hen again, a bounty, it may be said, was paid to Bengal as against 
Madras and Bombay. I hese two Presidencies were at first regarded by 
the Honourable the East India Company as undesirable regions from 
which sugar should be exporlcd. This restriction was, however, early 
removed in the case of Madras, but survived for some years later with 
Bombay. It was thought by the Company that as the Western Presi¬ 
dency did not produce enough for its own consumption, it should be de¬ 
barred from participating in the. export traffic. So, in a like manner, adis- 
tinci advantage was gainsaid to foreign sugars, in competing in the 
Indian market, by the fact that heavy restrictions were imposed on the 
internal transit of sugar. This arose largely from what was known as 
the bALT Line. It became necessary to protect the Company's salt inter- 
ests ana a measure was gradually matured and which continued till 18-4 
whereby a large tract of country was regularly patrolled. This not only 
regulated the salt traffic, but to do so necessitated a complete registration 
r all goods that passed either way across the line. On sugar this was 
peculiarly injurious, as the line may be said to have crossed the numerous 
ou es by which Bengal and North-West sugars could reach Bombay. 

became actually cheaper to convey sugar from the Straits, China, 
a • 4 U'nihs, and *'ther foreign countries, than from tcngal. To contend 
U mst this state of affairs the exports and imports sent coastwise were 
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allowed to pass free of duty. The salt difficulty was got over, however, 
by the Government of India purchasing up all the salt mines, lakes, etc. 
The duty on salt could thus once for all be levied before the article left 
the sources of supply, so that it became no more necessary to establish 
any internal registrations. As stated, therefore, the salt line was entirely 
removed, and from that date a considerable improvement in the Indian in¬ 
ternal transactions took place. But an even greater impetus to the home 
production and consumption of sugar was given by the energetic efforts 
put forth to extend canal irrigation and to open up the country by the for¬ 
mation of great arteries of communication in main lines of railway. It 
has already been remarked that what has taken place with sugar, since 
India became a British Empire, has been the extension of cane culti¬ 
vation into suitable regions where it was formerly little, if at all, grown 
owing to want either of water (irrigation) or means of export. The total 
production and consumption in India has, therefore, greatly extended, 
though it seems likely that some of the tracts formerly, regarded as the 
sources of Indian supply have relatively become of less importance. 

It does not fall within the natural scope of this work to review the 
measures which have been adopted by England and other Continental 
countries, from time to time, to obtain a revenue from sugar or to protect 
their sugar interests. The much talked of sugar bounties of the present 
day, it may be said, arc not by any means, however, the first occasion 
when certain sugar interests have been fostered or protected by receiving 
national aid. Towards the close of the last century the English Gov¬ 
ernment adopted a system of direct bounties and drawbacks or sugar 
duties. Thus, for example, we read that in 1766 “the merchants and 
traders of the city of Dublin represented to the Lord Lieutenant or 
Ireland, that four thousand families were supported by the trade of refin¬ 
ing sugar, in which a capital of £340,000 was engaged; and they com¬ 
plained that the bounty given on the exportation of English refined sugar 
to Ireland was a hardship upon their trade, which it could not possibly 
bear. They, therefore, begged of him either to endeavour to get the bounty 
taken off from refined sugar shipped for Ireland or to promote a bill in the 
Irish Parliament, for laying a duty on the sugar when landed in Ireland 
which should be equivalent to it. ” It is probable that with no other article 
of trade could the ultimately injurious effects of protection and bounties 
be shown than with sugar. Reform after reform, when first contemplates, 
was opposed by the most powerful interests. Calamities were lore o 
that in (heir ultimate effects would bring ruin to every house ho , 
scarcely had the measures thus opposed become law than they f , 
mitted to have proved of the utmost value. The onward prog 1 : 
sugar trade has, it might almost be said, marked events of 
ance in the history of modem times. In India sugar an ^ A saC YL T! v f 
stances, as also tea, bore an import duty of 7J per cent. (Act XVll*) 

March 1867 till 1875 In that year (Act XVI. of 5th August), the im¬ 
port duty was reduced to 5 per cent. On the 10th March ioo2 ( Ac ;' 

both sugar and tea became free of any import duty* The loss> 01 
source of revenue was not, however, serious- The following exhibits 
amounts collected in India :— 


1875-76, 


Sugar, all kinds 
Tea 


£ 

4 ', 7 <y 

14,813 


1876-77.11877-78. 1 1878-70 1879-80.' 1880-81. 


£ \ £ 

18,506: 33,190' 

7,7531 10,6031 


£ \ 
62,8031 
7,906! 


£ £ 

49,0991 81,290 

11,3381 14 * 32 ^ 


1881-82. 


£ 

60,61 o 
10,969 
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1878-7$ . 

Cwt. 

918,202 

R 

*,47,75,653 

1879*80 . 

647*630 

982,26a 

1,06,59*414 

l3Ho*8l a 

1,60,96,243 

1,24,21,892 

1881-82 . 

773.519 

1882-83 . 

669,348 

1,08,56,003 


An export duty of 2 per cent, was also imposed by Act XVII. of 1865, 
but this was repealed by Act XVIII. of 1866, since which date the export 
of all classes of sugar from India has been free. 

When the remission of the import duty was contemplated, the measure 
was opposed on the ground that it would be disastrous to the trade in 
Indian grown sugar by enabling foreign sugar to undersell it.” Mr. 0. E. 
O’Conor, in his Review of the Trade of British India for 1882-83, alludes to 
this subject in the following passage “ The dismal anticipations of the 
opponents of the measure have certainly not been realised, for in the first 
year following the remission the quantity of sugar imported has diminished 

by more than 13 per cent, as the figures in the 
margin will show. These figures refer to 
refined sugar, which, however, constitutes the 
bulk of the imports into India, the imports of 
unrefined sugar being a very small business.” 
In the Review for the following year Mr. 
O’Conor wrote: “The quantity of refined 
sugar exported last year was more than three 
times as great as in 1881-82, that of unrefined sugar was nearly 37 per 
cent, largei. At the same time, as pointed out in another part of this 
Review, the import of foreign sugar into India materially decreased. 
Bombay, in fact, was supplied with sugar from Calcutta to the extent of 
67,440 cwt; in 1881-82 the quantity was only 29,464 cwt.; in 1880-81,23, 
590 cwt. 1 he cane crop was a very good one, and supplies for manufac¬ 
ture abundant and moderate in price. ” “ Most of our unrefined sugar is 
exported from Madras, chiefly to England, for refining and for brewers’ 
purposes. Refined sugar is still a comparatively small trade for export, 
fo^RR 1 1 .si’Mr eX | ] ?> a o ded ver y. greatly during the year.” In the Review 
sup . ' pv-nr, 1 , nor a £ aln returned to this subject: “ The quantity of 
Xo' tC i a h ’ yea "“ Cedcd that of l88 «-« 2 by 77 per cent., the 
forComparisonwi* iT, 58 P "T Cent - 'T^ Th ' s year'(1881-82) is taken 

since the abolition of the duty, a far more flourishing existence than it had 
previously known >ts decay must be attributed to other and wholly differ 
ent causes than the removal of a protective duty. At present, however 
tb^r ,S j v° Slg t n u decay ’ and tbis is ’ a11 th e more remarkable considering 
sugar^s‘sent markels ln England to which most of the Indian 
IS < SC f 113 veT :y nexfc Review, however, Mr. O’Conor had to 

wer "w^neari^d^uh^tF SUgar trade ° f India ' The imports 

seriousl v y fal 1 en nfT WK ^ ose of the previous year, while the expoifehad 
favoured & •^sju heth t er ° r not lhe removal of lhe lndian import duty 
Messrs Turner ° f | u §? r may be acc ^P tpd a * a " open question, 

import duty “ has er »i • , °;* L alcutta, hold that the abolition of the 

Beet-root production hacfiil! trade between Calcutta and Bombay.” 

of Europe with a cheap sugL fA”' °" ly t0 flood tl,e ma . rk L ets I 

foreign outlets but it iLn ^ us depriving India very largelv of her 
thus sought among others Iar & e quantities of colonial sugar which | 

dutv might, as it seems oftf an , market To the removal of the import | 

i n d “f; 

ucvuopeq. But if it be admitted 
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existence of an import duty would have operated against the growth of this 
new Indian supply, it woyld only have thereby liberated a certain amount 
of sugar to compete with the Indian exports in the loreign markets. The 
imports might have been less, but the exports would very probably have 
fallen to an even lower ebb than they have as yet attained. The radical 
change of the Indian trade which sprang suddenly into existence in 1884-85 
has since continued. In the historic chapter this has been already alluded 
to, but it may be demonstrated by the figures of the imports and exports 
for last year. These were, imports 2,743,491 cwt. and exports 824,741 cwt. 
Thus, far from India now exporting more than she imports, last year she 
received 3 cwt of sugar for every cwt. of gicr she exported. And this re¬ 
volution is admittedly the result of the Continental system of granting 
bounties on beet-sugar. The subject of the beet-sugar bounties has already 
been briefly indicated in the concluding paragraph of the chapter on the 
History of Sugar,* but it seems probable that a more detailed statement 
might prove useful. That object could not bebetter attained than by fur¬ 
nishing some of the leading facts so ably dealt with by Dr. GifFen, in 
his report on The Progress of t ie Sugar Trade , which appeared as a Parlia¬ 
mentary paper in May 27th 1889 : — 

“ Bounties, and the Amount Exported prom Countries giving 

Bounties. 

« Mt • f are ;n- n t0 the purpose of this Report to deal with any controversial matter, 
, f * "j to show what the facts are as to the amount of exports from the 
but It is P r “P°“*V°o" tric3 which have a s>ste.n of dut.es and drawbacks in which 
eading contmental countrt^w » calculations as to the amounts of the 

bounties with the facts as to the exports. 

lx,u " t t is ai'rccd that the bounties here m question, for the most part, were not in 

. • • K rma ii v given as bounties, though in recent years the fact of bounties 

their orig j. as i JC / n ^iuliy acknowledged, and in most cases laws have been passed 
full knowledge tnat bounties would arise, and with the intention that they 
should be 'dven. J hev arise in the administration ot duties upon sugar, import 
S 1 k • d .ties being levied, drawbacks are necessary in order to permit the coun- 
tri sTevying ‘TchouL to send their prodi.ee into the general market of the world. 
Bounties arise because the drawbacks are in excess ot the duties which ^ have been 
lt vied previously on the sugar when produced or imported, i he roots or juice 
or the like raw material from which sugar is made, when the duty is levie I, are c 
eulated to yield so much sugar, and the duty is assessed accordingly-. 1 he raw 
sugar, when the duty is levied, is calculated to yield so much refined s g , a 
duly is assessed accordingly. The raw and refined ^ 
tively, prove to be in excess of the calculations, am, the • • P - t had pa jj duty, 

consumption duty free, or, if exported, receives a drawee ^ ^ & bounty . 

'1 he amount ol revenue thus loct to the exchequer is -» . ;se arnoU nt of revenue 

“ It appears important to distinguish, 1, °'^. ve T > ' d surp lus sugar which is ex- 
thus lost on sui plus sugar which is not ^xp rted, . *f d have had if the duty 
ported. In either case the exchequer lo.,b s somet&g bounty, ptoperly 

Ld been strictly levtod, but in the «or*£ £*re may c j ^ to the 
speaking, as the duty thus lost njay somebmes^e ame.e consi . red aS a 

consumer within the country ; and in any affecting the trade of other 

purely internal affair of the countries concerned, tever 

countiie.s in the- same way as an exported, the bonus on 

flu v statistics it is proposed to keep this distinction in mma. , . ,. r : s ; n .y 

“ There are also scvcuil methods ot calculating the amount of the > k 0 [J 

in tin 1 - way. Naturally, foreign finance Ministers, and hmncul •nil 1 ' ? -j r 
Se Whole surplus o, sugar escaping <1 ty, whether an expo,t 

.. . v receiving a bounty; and, drviding the aggregate production by • * 

•aSapa ?hj =i 


i may 

Conf. with pp . 19-20, 3fr4<>- 
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*5i5? , '* 8 k : ’i*° as ,° sbew the average bonus on the export, or it 
S^tKSt^ production obtained by means of export'bounties. 
»rv irf sbding °the t lactsthat°ufp a pff earS }° be th ? more Precise, but it seems neces- 
explained, and their exact bcarfng mtdf of calculation should be stated and 

drawbacks 6 on sup af'in* the^'princi'pal'counb'ies n of^tl^ 1C 1“" at ‘° f'"*'" 5 a " d 

the immediately previous legislation PraJ iralk- tn TlT ’ referen ^ es ‘° 

fact of a bounty at the present time "s offidal v Fiji f , th j coun , tnc ? named * thc 
tions may arise as to the exact a y acknowledged, and, whatever aues- 

statemeiits, which are summarised in the v’’ r n plus r su ^ ar ,n each case, these ofheial 
for the practical consideration-,T^e av ^ 

form on the ruthority of tht ^se^ffic iaM a t a*°the^Sctical "ff ^ tC ff 10 ™ ‘ n * condensed 
and drawbacks, on tfic average, in severalof thS^ *'?•**«*% of datl *. s 

pal point in each case is the surplus sugar which escapes dutv The f * P ' ', C '~ 

Calculation as to Amount of Bounty on Sugar given by the undermentioned 

Countries. 


1. Total production of 

sugar. 

2. Estimated propoi- 

tion of surplus 
sugar manufac¬ 
tured to iota! pro¬ 
duction as in 1. 

3. Amount of surplus 

sugar. 

4 - Rate of duty 


5. Estimated total loss 

of revenue from 
surplus sugar es¬ 
caping duty. 

6. Estimated bonus 

on production, 
dividing total loss 
of revenue bv 

clucecjity Pr °“ 


BOUNTIES 

and 

Duties, 


Exports from 
Bounty-giving 
Countries. 


France (1887). 

Germany (1SS8 
Law). 

Helgium 

(18S7). 

Holland. 

555»ooo tons* 

990,000 tons* 

150,000 tons* 

36, 00 tons | 

36$ per cent. 

25 per cent. . 

20 per cent. . 

16 per cent. 

200,000 tons . 

250,000 tons. 

30,000 tons . 

6,000 tons. 

5o fr. per 100 
kilos., plus 10 

105. 3^. per 
cWt., viss.y 6 s. 

45 fr. per 100 
kilos. 

27 fl. per 100 
kilos. 

on all 

on all fi¬ 


sugar. X 

nished sugar 
and 45. 3 d. 



4,000,000/. || . 

on the roots. § 
1,000,000/. . 

550,000/. 

162,000/. 

7/. 45 . per ton 

il. per ton . 

3 ^ 13^* per 

V- ios. per 



ton. 

ton. 


given in Table XXVI p°j an appendix to his Report in 
* Inrl t . Vl —Ed., Did. Econ. Prod. 

T Not inidudi mP ^ rtS ° f raw su ?ar. 

8am * **tent, it isTb, ileved^ac^^ 4 '* su ®^ 88 in this case bounty doe? not arise to the 
. t 1 he so f r . ,V' “• as ln connection with the home production. 
jng to the legal yield vhirh i« a £ y S1 “ a [ <blt y levied on the roots, or raw sugar, accord- 
lf.yi , l l on the fini-.hed'suenr an \ b f, ess tban the real vield; the 10 fr. is 

1 he surplus sugar onlv a pild r >n sur P^ ,s as well a. the non-surplus sugar. 

§ I'hc >j * ^ j ^ tile 50 lr» 

^^l^hovenote as to France* 3 * 3 *^ C pai ^ du * y die surplus s igar escapes, 

note above. 1 u ffar escapes the ordinary duty, but pays io fr. per ion kilos. Ser 
di^ls with this in the Appendix, page 66, of thc original repoi t. 
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Exports from 
Bounty giving 
Countries. 


Total sugar ex¬ 
ported. 

Apparent bonus on 
export, dividing 
total drawback on 
surplus sugar ex¬ 
ported by total 
quantity exported. 

Estimated bonus on 
production, divi¬ 
ding total draw¬ 
back on surplus 
exported by quan¬ 
tity produced. 


France (1887). 

Germany (1888 
Law.) 

Belgium 

(IS 87 )- 

Holland. 

159,000 tons. 

619,000 tons. 

111,000 tons . 

96,000 tons. 

3,180,000/., or 
20/. per ton. 

1,000,000/., or 

1 /. 125. per 
ton. 

550,000/., or 
5/. per ton. 

162,000/., or 
1 1. 145. per 
ton. 

5I. 14s. per 

ton. 

1 /. per ton . 

3/. 135. per 

ton. 

4/. 105. per 
ton. 






“Thus, in whatever way the bounty is calculated in the case of the countries named 

a large bonus is given to the producers and manufacturers in * h e sugar 7 ^ ' reat 

Governments concerned. The effective bounty on export may not al . ys ^ of 

*■«-* 

«««*» the^holesurjlusis exported. s^plus^then reives 

amount^oFthe bounty'thusrKeived dividei/ up among™" whole quantity exported 

till more the whole quantity produced, it is still, in some cases at least, very large. 
The figures as to Russia and Austria cannot be treated in exact y the same way, the 
hmintv arising in a somewhat different manner in those cases. In any case, however, 
*t' will 1be understood the table is inserted here for the sake of reference to show the 
d ff^rent ways in which calculations may be made as to the amount of bounties. 

* ** The farther observation may also be made that the effectiveness of the bounty 
vill depend on the market for the surplus sugar obtainable. There must bean 
effective home market for the non-surplus sugar to begin with, and there must be an 
effective foreign market where the surplus sugar can be sold. Otherwise the drawback 
on export will not be available as a bounty, and in proportion as the price falls in the 
foreign market its effectiveness will diminish. But the precise consequences and 
effects of bounties given on sugar in connection with the system of duties and 
drawbacks are involved at this point, and farther explanations would bring in matters 
of controversy and argument. . . . , 

u Putting all the figures which have been stated together, the amount of the total 
bounties on export, with the amount per ton of surplus sugar exported, and per ton 
produced, as regards the countries named may be stated as follows : 


prance .... 
Germany .... 
Belgium .... 
Holland .... 
Austria-Hungary (maximum) 


Total 
Bounty on 
Export. 

Rate per 
Ton on 
Surplus 
Exported. 

Rate per 

T on on 
Production.* 

£ 

£ s- 

£ s- 

3,180,000 

20 0 

5 1 4 

1,000,000 

i 12 

1 0 

550,000 

5 0 

3 *3 

162,000 

i 14 

4 10 

500,000 

t 

t 


* The rate per ton on production is on the production plus the imports in the case 
of all the countries except Holland, where it is on the home production only, bee note 

to previous table. ... , , „ 

f Bounty Joes not arise tn connection with an export surplus. 
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. be a <Mcd without going into details, that bounties do not appear to have 

incieased generally -mce the adoption of the law of 1884 by France, which was, 
stc P m the direction of an increase. As to the laws now being 
lated, no intormation can properly be given, as this question belongs 
to the Commiss on appointed under the Convention of l^t yeir. 

in the ktnds ofsu^wbirb?^ in , the Production of sugar in the last few years is more 
ccivc bounties re< ?: lve bounties generally, than in sugar which does not re- 

nart of this Renort th ? sta ^ ement s as to production in the early 

than the increase of the amount exp'ort^Td^^ 

production generally, a question outside the province of thisReport Thef"rt“ as tl 
lu A X u P ° rt fr °n m b " L “ co , untnes are . given in the table on page g (sudra) which shows 
ovcrflm y ^ rom beet countries in all, which was nil in 186S, there^bcintr in fact 
m that year an import of 48,000 tons on balance, amounted to ^53,000 tons^in 1878 
520,000 tons in 1882, and 950,000 tons in 1886-87, but 4 large part of this increase was 
not of surplus sugar. It is to be noticed that the greatest increase in the exports of 
sugar in recent years, that is, since 1884, the date of my former Report, has not been 
from b ranee, which increased her bounties so much in 1884, but from Germany which 
exports a £reat deal more than the surplus sugar, and which gives a much smaller 
bounty, while there is also a large increase in the exports from Russia, which, it is 
claimed, docs not now give bounties on any export by the European frontier. * This 
large export from Germany and other countries, as well as the rapid growth of the 
exports m years immediately before 1884, may, of course, be traced back to causes 
operating aefore that year, among which temporarily higher bounties than those lately 
existing, as well as improvements in production might be included. The principal 
C teCt *vf \ u 1 renc *J bounties in stimulating production may also be felt more in future 
} ua,t mt las yet been the case. It is not proposed, however, to make any comments, 
'-i u*£° rts r °j bounty-giving countries are fully shown above, and the figures can 
themselves° mpareC ^ tbose * nteres ted with the above information as to the bounties 

stimulat^ a3 L^ 1S £ b f out that the growth of some kinds of sugar may have been 

out corre3nnnHm^°« C< ' tl0n j St . meas ^ e $ other than bounties, such as import duties with- 
annear to few • i* ^ ut,cs > which most European countries and the United States 

aiiove stated ^vhich U Ifnf °a SU F ff ? ted, * the - reforc * that the whole increase of production 
the contrary he f , du r e u bountics is a " Crease under natural conditions. On 
sugartrade* mus^b^rw^iw oth 9 r cau s«s of disturbance of the natural course of the 
Report to discuss them ffnised > though it would be foreign to the purpose of this 

SUGAR MILLS AND REFINERIES. 

at ^ a ! tstica l Tables of British India there are in India, 

^ 1 smad sugar factories with, so far as is 
s \ vre * f 828,26,000 and an outturn Valued at 854,60,677. But 

is mt . torie ? and refineries are private concerns whose capital 

actual 0 re fpstratipn, the above return by no means expresses the 

tion of the 'li v cn 'P l °y ed j n tbe industry. Moreover, by far the major por- 
artizans so tnatth nsac , tions 1S * 11 the hands of the cultivators or village 
could hp mll^ } ^ ne P r °duce of their labours never reaches any person who 
prevail in Indin - nianidac turer or refiner. This state of affairs is likely to 
neither the present ycars to come, so that it may safely be said that 
of this coiinlry can K° r an >‘ future quotation of the factories and refineries 
capital and outturn as re P resent ’mgj even approximately, the 

however, the return q ( • su £ ar production of India. Such as they are, 

tive. The folIrmdn«° re S 1 stered sugar factories and refineries are instruc- 
Aska Factory ,k e s P ec ^ ad y mentioned: In Madras (1) the 

hands permanpmK- IP tbe Ganjam district. This is said to employ 40 ° 
Parry & Co. one it temporarily. (2) Two factories owned by 

in the South Arcoi diet 6 !^ U ^ arn ar,d tbe otber at Tiruvenr nallur, both 
strict; the former of these gives employment to 560 
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and the latter to 169 persons. In Bengal there are, especially in Eastern 
Bengal, very many refineries largely concerned in palm-sugar.' The reader 
will find much interesting particulars on this subject in the passages quoted 
above regarding the districts of Jessor and Furreedpore (pp? 267-276 ). 
The estimated outturn of the Jessor refineries is said to be 2$,>405 cwt. and 
of Furreedpore 8,852 cwt. The Jessor refineries employ 1,485 permanent 
and 4,033 temporary hands. So, again, in Khulna there are many Native 
factories and refineries which are said to turn out 57,976 cwt. Behar may 
be said to be exclusively concerned in cane-sugar. In Shahabad there are 
no less than 69 refineries turning out 37»537 c wt., and in Champarun there is 
a sugar factory shown to produce 2,204 cwt. The Shahabad refineries 
give employment to 115 permanent and 492 temporary hands. In the 
suburbs of Calcutta there is a large sugar factory and refinery with a 
capital of R 10,00,000. In Bombay there is but one refinery'—the works at 
Poona. This is said to have a caphal of R2,26,000. In the North-West 
Provinces and Oudh the industry is almost entirely in the hands of the 
cultivators. There are no great centres of refining like those of Jessor 
and Shahabad in Bengal. There is, however, a very large and long estab¬ 
lished sugar factory, the Rosa Mills, in Shajahanpur. This is said to have a 
capital of Ri6 ; oo,dooand to give employment to t,oi< persons. 1 he out¬ 
turn has been valued at R 10,06, 557 - f^e Panjab the sugar industry 
is, as in the North-West, in the hands of small cultivators and village manu¬ 
facturers. There is, however, a sugar factory and distillery— the Sujanpur 
works in the Gurdaspur district. This is said to give employme nt to 214 
persons and to produce 3,450 maunds of sugar and 3,140 gallons of rum. 
In Mysore there is also a sugar factory which is said to produce 6,000 cwt. 
of sugar valued at £*4,000. In Barocla a sugar factory has recently been 
started, but apparently it has met with but little success. 

So far as the published particulars of these factories and refineries are 
concerned, then they may be said to give employment "to 4,500 persons 
permanently and about 6,000 temporarily. It docs not seem desirable to 
specialize in this place any one factory', and since full particulars of all are 
not available, it is therefore, perhaps, as well to say nothing regarding their 
present position and possible future prospects, ft has been contended by 
many writers that the larger works are all pure and simple refineries ana 
that they exist solely through having large contracts for rum. There would 
seem to be no manner of doubt that the refining trade of India has felt very 
keenly the effect of beet-sugar competition. Some of the writers quoted 
above will be found, in fact, to affirm that the small refiners who do not also 
wn rum distilleries have been ruined. On the point urged by Messrs. 
Travers & Sons, Wet., the desirability of encouraging the extension of the 
system of central factories it may be said tha!, on the whole, an adverse 
opinion has been recorded. Some of the local Government reports have 
already been quoted, but as having a direct bearing on the subject of the 
present chapt* r, the following passages may be here given from thedis- 
cussi.i raised by Messrs. Travers & Sons : — 

The Director of Land Records and Agriculture, in the North-West 
Provinces, furnished many strong arguments opposed to the suggestion 
of State aid in the effort to extend sugai planting and manufacturing on 
the European pattern. The following passage may be here given from 
his reply : — 


“ The suggestions made b Messrs. Travers 8c Sons is that the Governmen t 
of India might start a few model factories for the preparation of sugar by modern 
processes in suitable districts. I his appears to be the only point of practical im¬ 
portance in th*s memorandum. In my opinion the Government would he i I l ! 4 d vised 
were it to act on the suggestion, i base my opini ui on the gcncial ground that 
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private enterprise in India is now sufficiently alert and well organized to undertake 
the business of sugar-refining on a large sca'le and with ample capital if there were 
a reasonabie prospect of success. That sugar-refining companies, working on scien- 
tmc principles, such as the Rosa Company and the Aska Factory, show no signs of 
multiplying m India is to my mind a clear proof that, under existing commercial 
conditions, the prospects of successful trade are small. Nor is the ■ explanation why 
prospects are not .encouraging far to seek. European sugar-refineries in India have 
two markets, and two only, open to them. Th*y can manufactnre for export to 
liurope, m which case they have to contend with the bounty-aided sugars of the 
Continent, and are no more able than the Mauritius factors to make a reasonable 
profit on their capital in such a market. Or they can manufacture for local con¬ 
sumption in India, endeavouring to supplant sugars refined by Native or crude 
P r ^ c< rf^ s > and sugars imported from the Mauritius. Here they are met 
with the great difficulty that the mass of the Native population regards with dogged 
suspicion all machine-made sugar, holding it to be impure aud contaminated with 
bones and blood. I he market is thus a very small one, and the prices ruling in it 
are by no means improved by the quantities of similar sugar thrown in despair upon 
it by Mauritius planters. Assuming that the cost of producing a given amount of 
crystallized sugar by modern processes is about the same in India and in the Mauri¬ 
tius (and from such information as I have at hand, I do not think a sugar refinerv 
in India could manufacture cheaper than the Mauritius planter), what are the pro¬ 
babilities of commercial success? They are bounded, it seems to me, by the actual 
success attained by the Mauritius planters, and as we are constantly told that sugar 
m Mauritius does pot pay, scientific sugar-refining in India is not a hopeful industry. 
1 he Rosa Factory in these Provinces depends more on its rum than on its sugar, 
and ? believe this is the case with the few other similar concerns existing in other 
Provinces.** 

1 he Director of Land Records and Agriculture in the Paniab wrote 
(August 20th , 1889 ):— 

nrofi Jkuf OU * V 13 * the manufacture of modern or vacuum pan sugar to be 

and merhaniral * * ° n sca ^ e » because it involves costly machinery and chemical 

SSSESS ? IfiEST" 0 * for ryots, who probably do not extract more 

subject further ** 0t to discuss the 

India ^vvhv ' iTit p e t™®that so much profit may be made out of the sugar of 

If IltU’Ty xTaferr^Son; 01 'T T ^ 

a drug in the market as it is in i-L? b ° ns > Sllrel y 11 would, with money almost 
company to start sugar works in a suea^nrod SCpt ’ b ^ a l X er X easy thing to get up a 
down the necessary plant and to buy life canes £"1? dlS J riCt i'? th » country to put 
the venture were so certain to succe^ nn ? vat‘o J ? d m' hc C r,nv Ff- J f 

capital and would not wait for the «Ublfshmln.^ t p ^ r"° uld «» n J>™'.de the 
Such a suggestion amounts to a oronntXltw of model factories by Government, 
of the experiment the succei nf tbst Government should first run all the risk 

affording a corrcs’ponding advantage to t^am'in^ UC h £ apitalists 

derive benefit from a rise in price ofproduce. ™ wh ° WOuU ' howcvCr » P' obab, X 

lished custom^lanS^th? wav Vfi f oir^ er agricultural P roduct !n this country, estab- 
■ 1 ny present advantage improvement and a strong dislike to sacrifice 

growers preferring their clnm^fnhtVX e / Ut “ re l? in * For instance, we often find sugai - 
to the Belieeamid °‘ d **!”* ! 1 S« h tbree P«« of oxen to wort? it, 

but it is also due to the f .-ri .1,1, uf X IS P art, y due, no doubt, to o.rluson -r, 

much employed in makintr r a * r P 1 ^ 1 does not break up the cane fibre which is 

juice, destioys the fibr^* -inri i-J^* et ^’* w ^f reas new mill, which gives much more 
the juice in «rde? to save ?h e fib^^l'X , Th '>' tbu f P**«r to sacrifice some of 

more than anythin* elsewhtkif J* '? th< ; of little facts of this kind, 1 think, 

cultural pursuits. Instance !!* if- i”^? rec ? production of improved methods in agri- 
sary to show that onlv bv •*!? k’ n d multiplied, but they are not ncccj- 

Mcssrs. Travers ? ~ 1 * « introduction of capital can the system proposed by 

The Board f b ^ in this countr y” 

the subject ° ^ c ' onue * n Madras issued the following resolution on 

MfissrSi T* r&vpr<i b» c _ , 

j x oons^ views and suggestions are practically that— 

(2) the nrnS! ^ fx t ra rt one-third of the available sugar from their cane ; 
^ uct is more like manure than sugar and is worth only about 
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half what Mauritius ‘modern sugar’ must fetch to permit of its 
import into India at a profit; 

It,) * modern sugar ’ can be made well in India ; , 

(4) to make 4 modern sugar ’ in India, a system of central factories and 

manufacture on a large scale is necessary to profit; 

( 5 ) if such a system be adopted, India might readily supply the world with 

(6) the Government might start model factories in suitable districts. 

44 There can be no doubt that most of the sugar (jaggery) at present manufactured 
by the ryots is coarse and dirty; but the Board believe that, though the 
quite aware that by taking a little extra trouble in its manufacture a much cleaner 
sample can be obtained, they do not in practice find that this is P^^able. J turned 
is produced to meet the local demand and that in the crudeform at present 
out. Until quite recently, prices have been solow_that thej gro»th riwe-swgW 
in most places left but little margin for profit. I here is in most pla c P . c ^ y 
no demand for export and, except under the influence s of’ jJJ ^* st p arts of the 

likely to change his customs, i he introduction o( ™ bc5n ^ obta ; ne d ; 

Presidency where sugar-cane is grown may lead to P • vogue are adhered to, 

but so long as the defective systems of evaporating at ‘^ h ° e ^ roduce . 

there is not likely to be a marked improvement m > q , thc aSard are unaole to 

“ Whether modem sugar ran be made profi • y } in South Arcot and 

say; but it is believed that Messrs. P arry&^O.sjorK and therefore for 
Mr. Minch in’s at Aska are worked as commercial Megsrs Gravers & Sons, 
profit, on the O ntral- factory' sys| e j" in the Presidency where cane is at present 

There arc, however, but yep i ,^ con< f ntratc d area, to be able to supply the require- 

grown on a sufficiently wid , y believed that the success of both the factories 

inents of a hl ^ e able to find work for iheir expensive establishments and 
named is due to then l^ing a ” f , h no cane i s obtainable for crushing on 

b,,,e plant during 'of ' modern sugar.’ Besides tins, there does not 

other * work than the manu able ground for anticipating that the area under 

appear to ly increased on any such concentrated area as the working of a 

sugai-cane can bc l^gely ^ re quisites-a good soil and a perennial supply of 
faci ry ^ u ^ de ^°‘ th e drainage is good, and manure is abundant, are not forth- 
water- n a tiac . where pr f ces W ? U prob ably lead to slight extensions in many 

c< ? m,n ’ and this will be pushed on by the economy of production obtained by the use 
KcSr mllfs, butft rneither possible nor protable that cane will be grown on any 

opinion that Messrs. Travers & Sons; •«*£ 
t; n to large Central factories for the mn.jfacture of * modern sugar ar 
practicable as far as this Presidency is concerned, and would deprecate most s ^ ^ * 
the idea of model factories being established by the State, for if it weie .JfJJuld em- 
thc enterprise to succeed, there is no doubt that the commercial community 
bark in it at once. r’nvprn* 

Messrs. Thomson & Mylne were also invited to favour ^ ” ers & 
ment of India with their opinion on the subject of Messrs. t 

Sons’ suggestion. The following is their reply which was dated Aug 

27th, i88y;— . . ™/cst 

« If th - ryots planted and cultivated cane as the terms are understood in the v 

ss saferaK sassetes^^s® a$c— 

t.. in paragraph 8 of Messrs. Travers & Sons letter is the result of crude 
methods and appliance* with a fatal ignorance of the sensitive nature of can ) 
rf v, the* 'inall quantity of juice extracted by one mill m a given timt a • y 
w-mlent long exposure, in Contact with foul vessels and surfaces p< T** 

genns of fermentation, and in a shite of active tsrmentation transferred to c p 

* At both these factorie. there are the ipolaaSea obtain^ ^ 

*3 t 

have no statistics. 
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to a soapy low class glucose We b™ ^”" tbe cont ? nts to a sweet charcoal or 
remedied gradually. Though the ™ fy' ex P enen " that m “ ch of th,s might be 

su^r of such quality direct from the raL ii not , l ’ e . able 10 P , ocIuce a vacuum pan 
-3 i-~i- *- - - tne cane as would increase ms own returns consider- 


.. ul me puieut iaw rendering u 

l y private enterprise ^prevent *the odio^'^n^ r - yotSj mi S ht be done 

ot their cane fields, the result of twelve be,n § api>lied to the product 

villa^e n To e meit n foreign baSedhy ?h{°^ 

represented that there is no encouragement given to the fatter to mil , a !'“ d ? 

fh f e° r ll 7 t ',- 0tf f t '° n for mone y ''‘vested in doing so. The patent law is more suited to 
Ilf * cl ( f ‘ rel ' ant: i progressive, manufacturing peoples of Europe and America than to 

ncedlilithe directlon of'all a ? r,cult ,: ' al population of India, whose circumstances and 
eeas the direction of any improvement are altogether different.” 

which"extend^vm- f^dJ 1 l ^ at ’ dld "enot possess a record of past failures, 
very object aimed it I m centur y* of P at ient endeavour to accomplish the 
b^the above niSoZ Travers & Sons ’ the arguments adduced 

Were there room in g |nd^°? 1 ^ be C|ulte sufficient to decide the question, 
terprise would not |„ |f m ' 0r more sugar mills and refineries, private en- 
Government of India in’ idlTts'T^!^ the . n , ecessit y* the more so, since the 
shown itself ever ready to afford^"’/ 3 ' Vlth commerclal undertakings has 
which can consistently be gfven. whatever asslstance ma y be required and 

w . , i prices OF SUGAR. 

trustworthy^ inforaatbn* fhinThat th j sarticle . is !t more difficult to furnish 
sugar”-the chief form used in ^ d;° f *£? P rice of the so * called “coarse 
ditierent classes of ovV rub bur „ IlK ’ a l Not only are there so many widely 
all recognised as Hf different d “^ oa, ‘> c ^n(, candy, etc., etc., 

so-called sugar (under anv L /u ! 1 '' 11 clas sed at different rates, but the 
and provinces and even rii<^' theS ° nanics ) produced in the differ- 
which occasion the grentesfon^-n ? aV * P r .°P erties peculiar to themselves 
trade returns int, « a * St P° ssi fele range in pnees. The classification of 
refined ”„ece S sarh h raine<i and “undrained” or “ refined ” and •« un- 
of forms of wirl^ ..™ ws together under any one of these sections a series 
Banerjee has vrrv •T e , rent y a lues, Thus, for example, Babu Addonath 
the major portion of ^ y Parted olJt that, it the fact be disregarded that 
whereas those from R leex P orts of refined sugar from Madras go to Ceylon, 
would be incorrectk f n ^ a £° ma *nly to the United Kingdom, the inference 
cent, cheaper than f tbe refined sugar of Bengal is R2-11-7 per 

Ceylon people desire a °* adras * The explanation lies in the fact that the 
quality than that > v v r ) Sl ^ ar a different kind and of a more expensive 
sugar exported from V 1S . ex P 0r ted to England. The so-called refined 
cwt.) an inferior articln”^ WaS vaIued at * 12-8 a maund (R0-3-10 a 
refined sugar shown in tu * 5 ma ^ Sccn from the fact that the gitr or un- 
a ] * 4-8 a maund Th ° ^ elurns °f Internal Trade of Bengal was valued 
®f‘ ltc d) goes m.vinly to Ao Sll S ar exported from Madras (as already 
K10-3-11 a maund rk '° v on » and that article is valued on the average at 
^13-15*2 a cwt.), but Bengal also c 
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a small quantity of sugar annually and the article recorded in the returns 
of this trade must be very similar to that sent from Madras, as it is valued 
on the average at R10-2-5 a maund (R 13-13*2 a cwt.). It will thus be 
seen that unless the utmost care be taken in analysing the relative nature 
of the returns of trade, an average price for a province, still more so for all 
India, would be most misleading. The bulk of the Bengal exports to 
foreign countries 'in refined sugars) are very inferior qualities, not much 
higher classed than good unrefined sugars; this, therefore, lowers the 
average value, worked out for the total trade. Bearing this in nund 
may be said, that the average value of the refined sugar exported from 
Bengal in the year 1885-86 was R8-3-9 a maund or Bi i- 3"6 a cwt. ie 
corresponding figure for Madras was Rio-3-6 a maund or c N 

From the reason given above, the one figure would give a o\v 
value of the refined sugars of Bengal, and the other a high g 

Madras. It is probable that refinSi sugar of i: airlvgood^ 
fetch in both provinces about R9 to 10 a maund say * value of 

Turning now to the subject of unrefined'sugars; S c - 

the exports from Bengal in this article ^^y^^ a cwt. or RS-^. a 
Madras as low. The Bengal average came t <5 « rc again, the 

maund against *4-4-3 a cwt. and R3-2 a m»und M«Aief 
difference of price is due to the quality of t e x 88s-^6 Madras, 

SSSS %£& 

tions therefore representing the average prices of gur in the provincesnamed, 
tlv y w«>uld more correctly be the average prices of good and of indifferent 
qualities of gur in India as a whole. It will thus be seen1 that in India 
refined sugar^ maybe said to range in value (wholesale) from R6-8 a maund 
to JR16 a maund, and unrefined from R3 to R6-S or R 3-8 a maund. 

How far the cheap imported sugars are now competing witn 1 
Native refined sugars and with the Indian European sugars is a P°* 
which admits of some difference of opinion. The imported sugars c * 
doubtless directly competing with the sugars refined in An ^ ia , . 
tories worked on the European methods. And there is a large p >P 
and a yearly increasing one, that has no religious scruples agams 
sugar, however produced. The Hindus, of course, have the vel 7 , - ma j 
objection to European refined sugars owing to the apprehension >? 
charcoal having been used in its preparation. ‘* Bect sll R^ r operation 
Babu Addonath Banerjee, “ reached the shores of India,but its oper tion 
here cannot be expected to be sufficiently wide to compete success, . 
Indian sugar, fo far as its consumption among the Hindu population 
concerned. It is only the ignorant among the Hindus whoma^oe ac 
ceived into eating sugar manufactured in the European refineries. 

.. -1 ^ 4..„ ...UU ~ . (i*nnrr roHcru ;nc nreiudtce like that 01 tne 


# fiie follov ing may be given as the average pnees of uni-efin^ sugar t 
vailed in i&H P«r maund of 82 lb Madras R 5 J Bombay 
H 1-14 ; N.*W. Provinces R4-11-4 ; Oudh «4'9* 6 J Panj&b R5-6-11 ^ Central o 
K(li 4 -io; Upper Rurma R 5 - 6 - 10 ; Lower Burma * 5 -n i Assam R8-6-3; and B*ar 
R 8 -io* 3 * Couf. with p. 333. 
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reco^mze'sun r ^!J ^ ar j se ?» w ^ ien n °t in its package, how are we to 
flavour about Native F ° f? ^ P° ut ‘ on °f such refinement ? There is also a 

able to the best EuropeanTuffars^'l^s’n^l^^ ma f kCS !t mU f P refer " 
further evemnllfv/ SU ^t IS * , 1IS nee dless, therefore, to endeavour to 

sugars stanTaKr Znr" " W°J- > ears 6 °" 16 . European refined 
DroDortfons Refin^c °- f,ndm S in India a market of very great 
majority of the Deonle of U f^t ,IS ' n I! 5 eover > beyond the means of the vast 
the present rates^o he „i nc f ]a - I be cheapest beet-root sugar appears, at 

™ 2 ' h t,mes as ex P ensive as >b? coarse sugar 
commonly eaten in India. Th.s fact may be shown by the following table s— 
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Frire of beet-sugar imported into Calcutta 
from the United Kingdom 
Price of unrefined sugar exported to the 
United Kingdom from Madras . 


Average price a cwt. 

1884-85. 

1885-86. 

1886-87. 

R a. p. 
1127 

R a. p 

11 60 

R a. p. 

10 2 5 

4 8 1 
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cost him rmThingVke*L V 4 amaund. faCtUreS ^ ° W " never 

flndion anH*Rl!-™ a X here be ™'' lde to exhibit the average prices of refined 
iveZe ^rtts of' g ;,vT rS ° rdCr lo admit a comparison with the 
obtain this information fmm n hr ? 3 ? e 324 Havin £ found il diflicult to 

ed to the Governments Indifthe'dtsTrab?,’ th V? nt ? reCent . I X 

the provincial authorities hJV il , d v b ' ,' tV u 0f ,mitln>r ?P ln ' ons bom 

for the year 1801 (from ’ mn« has accordingly been favoured with returns 

.Indian and Foreign TutrTrs a™ be provmces) > in " hich the prices of 
added, however, that "in^few ra FT" to , maunds of 82ft. It may be 
Native and European ?ndiar C refi 5 !) aS tbe dist . mctl0n 156611 made in to 
result of raising slightlv the •,,. P , e ncd s “S ars > ' vlf h the not improbable 
which has been contrasted in thesi s? vahle ° f . the . h'dian refined sugar 
is to say, the European refinery ur # n f j! tb . tbe '‘"Parted article. That 
that eaten bv the Deonle nf ,iv Sugar °I India is a much superior article to 

point ; c affiS» l10 '"Y One 

however namnlv ti,^ c ^ • tance "as been made out by these reports, 
Th„? sugar is procurable in few districts only. 
Oouh that bave P fuVn sSed 2 nn'ps of tS ° f tbe N° r ™-Wisst Provincbs and 
others expresslv sav ihtf o ' f su £ ar . three mention foreign sugar; the 

average p P ri ce of lnLh u' S , n0t P rocurabIe ’ I" these 21 districts the 
and foreign (threedisfrinct d CC ^ S H? ars t0 have been Rio amaund 

for Allahabad ris Chechenpest refined Indian sugar is given 

The Director of and the mo f l cx P ensivc for Aligarh, vis., RiyS. 

sugar, makes the sirmiG^o 1 ^ corrir " ent >ng on the trade in foreign refined 
1890-91 came to 2b’^ q, ant rer " ai *k that the imports from Bombay during 
The imports in the nL; nia "nds of refined sugar (presumably foreign). 
P- 366), so that this f ar f US * ron1 that port stood at 6,031 maunds (see 
demand for foreign t*pR T a ' ° e re garded as denoting the growth of a 
Provinces has anvm^* S i U ^ ar ’ In onl y one district of the Centra- 
si gar used in these ” . n " e en made of foreign sugar. The “ drained ” 
Panjab ; returns havp^ r ? Vm r CeS , s b° w ®d an average value of R11. Of the 
three of these it is , XD Dee [ 1 famished for seven of the chief districts, but of 
Jallandar, and Delhi stated ^ ore >Rn sugar is not sold [vis., Mooltan, 

p 1 he averages of all the returns show foreign refined 
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sugar to have sold atRu-ioa maund and Indian at R10-7. The most 
expensive Indian (Sujanpun) refined sugar appears against Rawalpindi, 
viz., R12 to 14 a maund and the cheapest in Delhi, viz., Sujanpun R8 and 
Shajihanpuri Rio. Of the imported sugars, Amritsar is shown to have 
consumed Australian sugar valued at R12 to 14, German Rn-12, and 
Mauritius R11-4. to Ri i-t> a maund. Statistics of 13 districts of Bombay 
and Sind have been supplied, but of six of these no information regarding 
foreign sugar has been furnished, or it has been stated that no foreign 
sugar is procurable. One feature of the Bombay sugar trade may be 
here specially alluded to, namely, the abnormally high rate of unrefined 
sugar and the correspondingly low valuation of foreign refined sugars. 
Unless some mistake has been made in framing the returns, it would 
appear that in many of the districts of Western India unrefined sugar 
fetches nearly as high a price as the refined article. During 1891-92 the 
average price of unrefined sugar (estimated from the figures furnished to 
the author) would appear to have been R7-8 a maund—a price considerably 
above that shown in the “ Returns of Agricultural Statistics for 1890-91 ’ 
quoted above on page 324. Refined sugars sold as follows : — Average of 
imported sugar R10-11 a maund ; of Indian Rio-15- it vvould thus appear 
that in Bombay foreign sugar is directly competing with local produce, 
but it should not be forgotten that this has been the case during at least 
the past century. The returns with which the writer has been favoured 
regarding Madras, show no foreign sugar, and it is further even affirmed 
that prices of imported sugars could not be procured. Aska refined sugar 
sold at Rg a maund and Berhampur at Rg to 10. It would thus seem 
that both the European and Native refined sugars of South India are 
considerably lower priced than the cheapest imported article. In Assam 
foreign refined sugar is mentioned in connection with four out of the seven 
districts reported on. The average of the prices of foreign sugar may be 
given at R14-10 a maund and of Indian at R12-8. With regard to 
Burma, foreign su^ar is quoted in connection with two out of the five 
districts of which prices have been furnished. These are Moulmein (where 
foreign sugar sold at R18 and Indian Rg-12 a maund) and Rangoon 
(foreign R9-14 and Indian Rg-ioa maund). 

It may thus be safely stated that before cheap foreign sugar can be 
regarded as seriously affecting indigenous production, it becomes neces¬ 
sary to possess stronger evidence than has as yet been made out. of the 
growth of a demand for refined in preference to unrefined sugar. It 
would, in fact, seem that as long as gtcy can be procured for less than hall 
the price of refined sugar, and as long as poverty is characteristic ot the 
vast majority of the hundreds of millions of the people of India, so °ng 
will local production and consumption remain unaffected by the fluctua¬ 
tions of foreign markets in refined sugar. But beet-root Sll £ a j* has 
doubtedly got a footing in Western India, a province in which foreurn 
sugar of some sort is a necessity to meet local demands. I he fall in the 
price of refined sugar and the high rate of unrefined sugars must have 
greatly contributed to expand "the traffic in refined foreign sugar in 
Bombay, Indeed, it may fittingly be concluded that the only indication ot 
India being abnormally affected by the depreciation in the value of sugar 
in the world generally, is in thedepressed state of the refiner’s trade. And. 
although this cannot be treated with indifference, it is of less moment >o the 
national prosperity of India than a disturbance, if such existed, that threat¬ 
ened the value of the agricultural interests in sugar-cane. 

The writer has failed to obtain, however, a sufficiently exhaustive series 
of prices for a sufficient number of years back to allow of a satisfactory 
review being off ered. This difficulty exists more in judging of the internal 
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than the external trade. If the valuation given for the exports can be FRICES. 
accepted as trustworthy, we possess in the returns of foreign trade full ' 
particulars. Thus, Mr. O’Conor, in his publication Prices and Wages , 
furnishes the rates at which three classes of Native refined sugars have 
been exported from Calcutta since 1843. But as Calcutta did not appar¬ 
ently export each of these classes every year, there are so many gaps in 
the returns that it is difficult to learn alfthatis required. Mr. O’Conor 
accepts the value in 1873 as a standard (which he expresses as 100) and 
thus exhibits the fluctuations in price. He also supplies the London prices 
of Manilla sugar during each year since 1873. But even had these 
returns been complete, more would have been required for the purpose here 
aimed at. It would be necessary, for example, to know the selling prices 
of Indian and imported sugars, in a selection of centres, such as Calcutta, 

Cawnpore, Lahore, Karachi, Bombay, Nagpur, Madras, Rangoon, etc. 

We learn, however, sufficient from the figures furnished by Mr. O’Conor 
to be able to affirm that nothing like the decline, shown in the London 
prices, has taken place in the Calcutta. In 1873, Manilla sugar sold in 
London at 235. 3 d. per cwt., and the price declined steadily till every 
fifth year it stood as follows 15s. 3c?., 12s, and 10s. 3 d. Since i860, 

Mr. O’Conor records the prices of 23 years’ shipments of dulloah sugar. 

The average of these comes to R7-13 per mannd (82lb) and the shipments 
for the past five years were valued at R8-S in 1886 ; R8-10 in 1887 ; R7-8 
in 1888; R7-4, in 1889; and Rio, in 1890, and the average of these would 
be R8-6 a maund. The standard of 100 in 1873 was equal to a valuation 
R7.8 a maund, so that in only one of the past five years has the declar¬ 
ed valuation fallen below the standard, and according to the evidence here 
adduced, therefore, dtilloah sugar has not only preserved its price, but has 
even slightly risen, in the face of the decline of the price of sugar through¬ 
out the rest of the world. The inference might perhaps be admissible 
from these figures alone, that foreign sugars had not as yet materially 
lowered the value of dulloah , one of the most appreciated forms of Native 
refined sugars. But unfortunately such an opiniun is opposed by the almost 
universal belief that the European and Native refiners alike have, within the 
past few years, felt to an alarming extent the effect of a keen competition, 
in the foreign markets, and in the Indian markets being flooded with foreign 
sugar. This position might be understood, in the case of the European re¬ 
finers of India, since to a very large extent their Indian consumers could ' 
havelittle or no objection to using foreign sugars. The consumer of Native 
refined sugar, on the other hand, has an equally strong prejudice against the 1 
European sugars refined in India, and those imported from foreign countries. 

It is, therefore, as it would seem, the loss of the foreign markets which alone I 
can have hitherto seriously injured the Native refiners. The value of these 
markets may be judged of from the statistical information furnished in the 
chapters on the Indian trade in sugar. Even could it be clearly established, ( 
therefore, that the imported sugars are actually displacing the Native refit,ed 
sugars from the Indian malcets, such a contention would be but on the 
threshold of the main problem, vis* $ the effect of foreign sugars on the total 
production of sugar (gur) in India. The first effect of increased importation 
would naturally be to lower prices. It may be admitted that gitr has become 
slightly cheaper in India,as a whole, but this has resulted in an increased ; 
consumption, and to such an extent as to encourage an expansion of the 
area of cultivation. Until a preferential demand arises for refined, instead 
of unrefined, sugars, the Indian cultivator, it would appear, is thus benefited ■ 
by cheap prices. 1 he produce of his labours is more generally used. So 
very profitable in fact is the cultivation of cane and the manufacture 
of gur, that both branches of the industry are benefited by increased 1 
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demand, even although a slightly lower price be offered. The increase 
of the acreage of production and greater consumption would in other words 
appear to have balanced the disturbance created by beet-sugar, so that it 
may be said India, as a whole, has been benefited by the low prices that 
have recently prevailed. 
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INDIAN TRADE IN SUGAR. 

It would be beyond the scope of the present article to attempt, how¬ 
ever briefly, to review the complex problem of the World's Supply and 
Consumption of Sugar . While that is so, there are aspects of the Indian 
trade in sugar, the full force of which cannot be realized until some idea 
has been conveyed of the nature and value of the Indian markets of outlet 
and of supply. In the historic chapter above, it has been pointed out 
that Europe, during the classic period of Rome, received from India its 
knowledge of sugar as also for many ages its supplies of that commodity. 
Centuries intervened between the discovery of sugar and the time when it 
began to be a necessity of European life. Sugar, in fact, first assumed im¬ 
portance in Europe on cane cultivation being established as a European 
industry in the Colonies. The birth of the new Colonial, was the death 
of the old Indian, trade. But the Honourable the East India Company, 
becoming aware of the loss India had sustained, in its failure to create or 
even to participate in the greatly increased traffic, made (towards the 
close of the last century) strenuous efforts to awaken interest in the 
subject Although many obstacles were soon found to have been thrown 
across the path of progression, the Company succeeded to revive and 
greatly enlarge India's foreign interests in sugar. Heavy losses were for 
years patiently borne in the hope of ultimate success. East Indian sugar 
in time became regularly quoted, and the amounts that poured into England 
and other European countries improved in quality very greatly. The 
internal sugar trade of India also manifested distinct indications of expan¬ 
sion. The demands of India for superior qualities of sugar had grown so 
strong that the imported, refined, article gradually came to bear, in the 
various languages of the peninsula, names to denote apparently the two 
countries of chief external supply, vie., chini (China) and misri (Egypt). 
There is abundan: evidence in support of the belief that for many centuries 
the a r t of refining sugar was known in India to comparatively few, and was 
for the most part practised by the special artisans of the nobles. To a 
greater extent, relatively, therefore, than at the present day, the bulk of the 
people consumed (a century ago) a crude unrefined sugar— gtir, T hose who 
desired a better article looked mainly to a foreign supply. The inhabitants 
c/ the coast were probably always, as they are now, a wealthier communi¬ 
ty than the people of the more interior agricultural tracts. Within a belt 
of country skirting the coast, the demand for sugar has always been 
greater than further inland. But that demand it was felt, could be more 
easily met by the merchants who traded with India, bringing, as a return 
cargo, sugar from China, the Straits, Batavia, and perhaps also from 
Egypt than by the Indian refiners. An import traffic had according¬ 
ly by the seventeenth and eighteenth centuries assumed considerable 
proportions. It was only natural that the East India Company should 
nave recognised, therefore, that the subject of internal trade deserved quite 
as much attention as the encouragement of India s foreign export in sugar. 
The restrictions imposed by coastwise dues and internal transit charges 
were : een to operate prohibitively on Indian sugar conveyed from the 
chief suga reproducing districts to the great consuming centres. The 
supply of Bombay, for example, was regarded as a natural outlet for the 
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surplus Bengal stock. The success of the Dutch traders, in meeting the 
demands of Western India, was viewed, and not unnaturally, with the 
strongest disfavour. To facilitate Bengal competition, the dues were 
removed From Indian sugar, but the tax on foreign imports retained. In 
spi e ot this chxnx and misri continued to be largely imported and to even 
nd a market in Bengal itself. The unsatisfactory character of the 
ndian refiners art and the insufficient supply was at last recognised as 
1C reaso1 ^ the success of the Chinese and Batavian sugars. 
r . wa p accordingly directed towards improving and extending the 
refinmg interests of India. The result for a time was distinctly satis- 
u 6 manu / actu ™^ and refineries started in Bassein, for example, 
e t P °a T? n ^i ie 'mp 0 /* 5 * nt o Western India. The demand for Chinese, 

• j , Dutc 1 colonial sugars declined, and a large export from India 
. ne *? su £ ar was gradually developed. But in course of time, and 

I d o Wn u° com P ara t*ve recent events, a more formidable rival appear- 

• f i a- ° m h a y market ,n the supplies of sugar that yearly began to pour 

r,dia from Mauritius, the West Indies, and ultimately from Europe. 
f ? succ cssof European planting in India had been but temporary. Mosl 
the refineries fell into N ati ve hands. The quality of the article degenerat¬ 
ed, and thus, though the Chinese and Java trade had largely been ousted, 
the advantage was reaped by new-comers, and a greater import than ever 
« creafctrd * ^he exports also began to change from refined to unre- 
nrc sugar. But startling though many of the ups and downs of the 

t\ ! U P r t - raae h ? ve been dunn g the century 1784 to 1884, the revolu- 
iion tnat has since taken piace surpasses in magnitude all previous ex- 
ex P ort s of refined sugar have ceased, the traffic is now 
&encr^1 m a* C unr A e ^^ e ^. a .rticle, and the trade has migrated from 
* adras. And this is not all. India now imports 3 cwt. for 

countrie'\vh?rlf 0I ^ e ^V These imports are largely drawn from the very 
significant tlie cl,,ef consumers of our exports. So very 

longer arv n^rf Cr ° tliat India must be regarded as taking no 

a market Forthe nrnH 6 W °r d t supply of this article, but rather as affording 
however remain^ tr ? ce r °^ ot ^ r countries. One feature of importance still, 
necessities and affording Ahe advai £ ,ce of civilization has created new 
peoole of India pS*? J T 6 *," 3 of reaIizi "g- greater luxuries. The 
Kid ^beSr Th^r! ;^° rd a i largCr C0n suniptu>n of sugar than they 
be deduced fmm t S "° ev,de, j ,ce *° support the inference that might 

aredriviW th^ndf.n^^T.u 0 ! 1116 im P ort traffic that foreign sugars 
thing points to n cr r ^fl° U,t °* j 1001 ® markets. On the contrary, every- 

selv^nhanred cc ^ ^tly increased cultivation and a corresponding immen- 
pefing wi"h^he Tndl mpt, ° fi n ’ T he '™V? Tts ar eundoubtedly, however, corn- 
large? amn-nt _ dian refiners trade, in the supply of certain sugars. A 
f or ?he :onsiimntin CrU f d t SUgar 1S thereby released and rendered available 
and for manv l vMru lhe VaSt ma i°f\ty of the people who never have 
less to eaTsuch Sn J° C ° me are T* hk °l y to . Care for refined Su g ais > still 
against the nror^Q ^f d fi! U ^ arS aS f ^ ear tke stl £ ma °f religious prejudice 
the loss of the mfrl f 1 ie ‘‘ 7 ia P ufac 1 ture - bo far may safely be affirmed 
creation of a fotei^ 6 S t0 ^ h ! c 1 ^udia formerly exported sugar and the 
of sugar in India a " SU PP y have not told injuriously upon the production 
criticism and ~ U . wou!d be 10 trespass beyond the field of legitimate 
Radical chan -li' 6 " tG vei ? lure further by foretelling the probable future. 
to the sDirit of f lf Vea u ea dy taken place in India, taste where opposed 
highTyTniDrohaK? given place on many points, but it wm,!d 

gmy improbable that for years to come foreign sugars should su 
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to invade the domestic life of by far the most important section of the Indian 
community—the Hindus. This fact, therefore, greatly restricts the possi¬ 
bilities that are open to the importers of sugar. But there exists an 
even more potent consideration than the religious views of a section of the 
community, namely, the poverty of perhaps four-fifths of the entire popula¬ 
tion. The question of the effect of imports on production in this country has, 
to be regarded not In the light of the influence on the refiners* and 
exporters* sections of the trade, but on that of the crude sugar manu¬ 
facturer—the cultivator of the cane. Little has as yet transpired in 
support of the opinion that the value of sugar, in Europe and the colonies, 
can be lowered much below what it has already touched. On the con¬ 
trary. it stands a greater chance to be augmented. If that be so, the 
cheapest foreign sugars hitherto landed in India cost at least twice as 
much as the article eaten by the vast majority of the people of this 
country. Were the colonial sugar manufacturers to attempt to produce 
an article that would directly compete in price, even with the more expen¬ 
sive qualities of gttr, the import trade would at once become of graver 
moment than it has as yet assumed. These remarks may therefore be 
said to tend towards the conclusion—and a not unnatural one—that the 
Indian internal trade in sugar—(the home consumption of that commo¬ 
dity)—is the feature of greatest importance to this country. In perhaps 
no other article of Indian commerce, therefore, is the want of definite parti¬ 
culars of production and consumption more keenly felt than with sugar. 
Where sufficient importance \? denoted by a large foreign supply or 
demand, the prosperity or otherwise of the country as indicated by certain 
articles of trade may be learned from the returns of foreign transactions. 
The utmost reliance can be put on the accuracy of these returns, for the 
articles that leave or are brought to India are not only carefully registered, 
but from the records of other countries, in their dealings with India, it 
becomes possible to confirm every transaction. But in a vast empire 
like that of India where certain provinces have not as yet been even 
surveyed, agricultural resources become very largely a matter of specu¬ 
lation. The construction of railways has afforded the Government, how¬ 
ever, one direct, mode of gauging the extent of internal traffic, since the 
movement of articles are not only registered from province to province, but 
from district to district. The railways are the great arteries of certain 
tracts. Rivers and canals serve the same purpose, and a registration of 
the trade on these is also preserved so far as possible. But when the 
returns of rail, river and canal have been all tested, there has been 
left out of consideration the road traffic of which no registration what¬ 
ever is kept, except in the imports and exports with certain large towns. 

It may safely be assumed that in a commodity which like sugar is grown 
mainly for local consumption, the interchanges from village to village 
along the roads throughout the entire country are very much greater thin 
that shown in the returns of rail, river, and canal which tap but limited 
tracts of the total area of India. This statement will at once be borne 
out, for example, by an examination of the imports and exports by road 
into Calcutta. Along the coast of India and across its land frontier a 
record of the interchang-s is also preserved, so that the returns of the 
shipments coastwise and of the goods carried across the land frontier 
come to bear on the problem of the annual production of sugar in India. 
But of many of the provinces the area unaer cane has been annually 
determined, and periodically surveyed. Experiments to ascertain the 
acreage yield have also been performed; so that allowing a margin for 
er^ur not greater than would be necessary for countries of like magnitude, 
it may be accepted that the returns of the surveyed provinces can be 
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accepted as fairly accurate. Thus the tendency of the defective returns of 
India would be to under rather than over estimate production. 

by bearing every possible error in view and by bringing every avail¬ 
able aid on the enquiry, it has been determined that within the past few 
years the normal area devoted to sugar-cane and sugar-yielding palms 
has not fallen far short of 2,500,000 acres, and that the yield has been 
about 2,500,000 tons of coarse sugar. It is probable that to compare 
at amount with the consumption of sugar in Europe it should be reduced 
o a little more than one-third as the “ coarse sugar’* of India, if refined into 
an article similar in quality and equal in value to the sugar used in 
urope and America, would be in the ratio of 2J of pi ur or coarse sugar 
1 0 rc ^ ae 4 su gar. but although a consideration of the nature indicated 
!i per ectl >' fght, still it must be added that as an article of food with 
e people of India, gur serves the purpose, and it might almost be said is 
° r err ^ r Responding value with the sugar of more civilized countries. 
Dr : J,f,en , s on “ The Progress of The Sugar Trade” pub¬ 

ic d on the 24th of May 1889 a useful table is given of the con¬ 
sumption of sugar in the chief countries of the world. After show¬ 
ing the amounts used in the United States, in the United Kingdom, 
and in all the other European countries, Dr. GifFen allows a quantity 
for Australasia and then for " other countries.” He does not show 
nulia, China, Japan etc., so that it is not permissible to affirm (hat the 
other countries” include or exclude India. The total consumption 
u W .°ur T a F co 1 r< Jj n g' to Dr. GifFen, comes to 5,200,000 tons of sugar, 
w uch the United States takes 29 per cent., the United Kingdom 21 
per cent., all European countries (excluding the United Kingdom) a6 
^b l « Cent '* ^ us J ra ^ as > a 2 per cent., and w other countries” 12 per cent, 
of fbl mOUnt *j Vn against other countries is only 580,000 tons. India 
.r r pre f s u ent da y im P°rts 3 cwt. of sugar for every cwt. exported. If, 
tile fi >Virf* Wt U ^ r ini P ort 1 added to the estimated production and 
figures d nit $i V ^ n 1 production be reduced to the value of the 
shlwn < b tl Dr * Gmen ’, i . t safe! y he stated the consumption 

consumef‘K h a ^ is less than half actual amount 

Dresvd l c n ° n f " 0t 1Gr words ' il seems correct to say that ex- 
Deonlo of TnH‘? C f C ^ Ua tr ‘ Quality with that consumed in Europe, the 
amount!^ ncZ U p P .f nnua1 ^ fu J‘y <?"« million tons or about the same 
ation the nennle ; i p' ta ' n- c)', leaving Great Britain out of consider- 
^ ,nd,a f u ® e a more than half the amount consumed 

f the res ‘°? E V ro P;-. Taking this view of the comparative 
... ‘ e su f r }’ sed 1,1 the United Kingdom and in India, the subject 

assumes a greater importance than is given to it bv an inspection of the 
in ty-iookmg masses exposed .for sale on the village traders’ stall. Di. 1 
i’; •,"> K- rna J ks t . lat tlie 1 > 1 00,000 tons of sugar, as imported into the! 
in JlCifu-l'y?’ valued at £16,500,000. In 1^84 sugar was estimated 
T . !* e United Kingddm to have been about half the value of the wheat. I 
at oo COnSUmpUOn ° f wheat came to 26,000,000 quarters, the value of which : 
vparc P er , t l uarter would have been about £,12.000,000. Sugar, lor many ! 
years, Kept pace with other articles of food in growing cheaper year by ! 
i ear ’ t” !t recently it has begun to lead in that respect. Thus, the I 
’ * OGO Cwt consumed 30 to 35 years ago cost the British as much as the I 
i 1 ^ 0O,0O ° Cvv ^* ta ^ en annually within the past two or three years. But ! 
t lere are certain features of the British sugar trade that must be specially ; 
. 0 KecP * " e value of that article is largely increased be\ ond its declared , 
Jmport value through the very great amount of it that is usually refined. I 
About 739,000 tons are refined or prepared for special industries. This 
trade gives employment to 4,260 men at the 26 refineries that exist in the 1 
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country. This shows about 30 men for every 100 tons refined per week, 
or 5,000 tons per annum. The imports of refined sugar into England 
(mainly from Germany) have recently, however, been greatly increased and 
the business of refining for export has decreased. It will thus be observed 
that the refiners of Great Britain have felt the modern tendencies of the sugar 
trade quite as much, if not more, seriously than the Indian. But there are 
industries in England that use very large amounts of sug-.r which scarcely, 
if at all, exist in India. Thus, for example. Dr. Giffen tells us that certain 
leading confectionery and jam-making firms in London alone use annually 
34,000 tons of sugar : similarly that the turn-over for Scotland of this 
nature comes to 40,000 tons. An actual estimate of the consumption of 
sugar for jams, confectionery, biscuits, brewing, mineral waters, etc., can¬ 
not be obtained, but the point of interest which it is desired to urge here is 
that a very large amount of the articles so prepared are exported, so that 
the actual cousumption of sugar in the United Kingdom ha to be reduced 
by that amount. In India no such export trade exists. T 1 sweetmeats 
made are articles of actual food, not sweetmeats in the sense of such luxu¬ 
ries in Europe. The extent to which the so-called sweetmeats of India are 
eaten both daily and at festivals, marriage ceremonies, etc., must im¬ 
press, therefore, the argument here advanced, namely, that if the sugar used 
in the United Kingdom was valued at £16,500,000, a considerably larger 
sum maybe accepted as representing the annual consumption in India. 
It is little to be wondered at, therefore, that in the present keen competition, 
the exporters of sugar should have earnestly turned their attention to 
India as a market of great importance. At the lowest possible estimate 
the industries of cultivation of cane and palms and manufacture and re¬ 
finement of sugar in India must be admitted as equal to at least 
£20,000,000 annually. 

The reader should consult the introductory remarks offered above, in 
each of the provincial chapters, on the subject of the area, outturn and con¬ 
sumption of sugar. The defective nature of the internal returns of trade, 
in some provinces, precludes, as explained, a detailed statement being pre¬ 
pared of the total trade for all India. The series of tables that may now 
be here given, although in some instances defective, are believed to be 
accurate so far as they go. Their value is only lessened when it is de* 
sired to obtain for each and every province returns of the exact same 
nature. The absence of such uniformity debars a total statement being 
prepared, but does not render inaccurate the statistical information furnish¬ 
ed. The Indian sugar trade may be viewed under three great sections : I. 
Foreign, II. Internal, and III. Coastwise. The trans-frontier transactions 
(that is, the sugar carried by land routes to or from India) are unimportant 
and may, therefore, be placed under the section on Internal Trade. 
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!•—FOREIGN TRADE IN REFINED AND UNREFINED 

SUGAR. 

A. Exports from India.—In various passages of this article the writer 
has endeavoured to exhibit the manner in which the possible growth of a 
great trade in Indian sugar was precluded through the prohibitively heavy 
import duty charged on Indian sugar by Great Biitain. That duty 
amounted to about 85. a hundredweight more than was charged on colo¬ 
nial sugar. It existed until 1836. It will, therefore, be instructive, as 
manifesting the early records ol Indian sugar, to give tables of the trade, 
for some years prior to and after the removal of the duty. Column III of 
the table below shows the imports into Great Britain of Indian sugar from 
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1800 to 1821. The contrast with column I shows the proportion of the 
Indian to the total imports. Columns IV and V classify the actual sales 
made in London for each of the years, into the two sections, sales from 
Company’s imports and from private imports. The decline of the Com- 
pany’s transactions and the growth of the private, is a feature of some im¬ 
portance as it shows the extent to which this branch of trade found it neces¬ 
sary to escape from the restrictions enjoined by the Company’s regulations 
in the character and conditions of their investments. 
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Statement of the Sugar Trade of Great Britain for the frst twenty-two 
y> ars of the present century designed to specially exhibit the share 
taKen by India . 


Years. 


1800 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 

1821 


Total of 
all sorts 
imported 
into Great 
Britain. 


Cwt. 


I 

3 , 390,974 

3,164,474 

3,976,564 

4,297,097 

3,185,849 
3,248,306 
3,178,788 
3,815,183 
3,641,310 
3 , 753,485 
4,100,198 
4,808,663 
3 , 917,543 

3,763,423 

4,000,000 

4,035,323 

3 , 984,732 

3,760,548 

3 > 795 , 55 o 

3 , 965,947 

4,077,009 

4,063,541 


Total of 
all sorts 
exported; 
reduced 
to raw 
sugar. 

Cwt. 


Total of 
all sorts 
import* 
ed from 
India. 


Cwt. 


II 

6i8,537 
!,657,551 

1,202,769 
2,046,7 67 
1 , 693,285 
1 103,936 
I,I02,6S5 

1 , 013,435 
1.-363,642 
910,67 a 
1,496,691 
1 , 319,349 
690 869 
1,158,162 
1,615,500 
2,002,109 
1,906,711 
1,663,617, 
1 , 671,740 
1,695,627 
1,302,179 
1 , 659,556 


Com¬ 

pany’s 

Imports. 

Cwt. 


Ill 

120,471 

226,538 

61,213 

57,381 

97,928 

125,155 
124,360 
37,227 
118,586 
72,53 7 

36,200 

40,240 

20,322 

72,886 

50,000 

49,849 

125,639 

127,203 

125,893 

162,395 

205,527 

277,328 


Analysis of the actual sales 
at London of the imports 
from India. 


IV 

111,070 

55,797 

55,786 

27,510 

78,620 

102,73^ 

65,806 

105,503 

48,447 

31,618 

40,534 

1,824 

67,610 

47,559 

42 , 54 S 

3.312 

18,951 

2,774 

19,086 

20,754 

18,318 

39,731 


Private 

Imports. 

Cwt. 


V 

109,766 

19,111 

27,704 

21.769 
25,477 

29 

156 

7 ,9So 

5,936 

119 

8,088 

12,059 

9,646 

22,632 

13,394 

121,032 

90.770 
73,050 
98,249 

114,649 

154,553 

141,653 


Total. 


Cwt. 


VI 

220,836 

74,903 

83,490 

49,279 

104,097 

102,764 

65,962 

113,483 

54,383 

3 i ,737 

48,622 

13,883 

77*256 

70,19! 

55,942 

124,344 

109,721 

75,824 

17,335 

135,403 

172,871 

181,384 


VII 

545,937 

197,134 

158,317 

102,473 

273,514 

294.757 
144,797 
211,658 

96,728 

68,990 

113,410 

28,550 

177,433 

216,600 

216,608 

383,610 

247,108 

180.757 
263,071 

237,356 

263,530 

243,726 


shn^li^° U f^ ^ art Company gave orders, about 1820. that sugar 
r c no 0n £er form a part of tneir commercial investments, it continued 
, ex 'P°rt e d.. ^ actor ‘ es had, however, been formed by private persons 
* ! ] C {i S00n lifted into refineries and agencies to purchase Native sugar, 
a-u the result was that, by the time the heavy British imporL duty was 
qud.ijzed with that charged on other sugars, the exports from India to 
^ng.and stood at a little over 250,000 cwt. In 1840, or six years la'er, they 
nad, r j 10 'Y ever » increased by 1,000,000 cwt. 

he following table compiled from the Proceedings of the Honourable 
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SACCHARUM: 

Sugar. 


Foreign Trade in Refined 


FOREIGN 

TRADE, 

Exports, 


the East India Company ( Statistics <f Sugar) shovvs the trade from India 
from the years 1836 to 1848: — 


The Exports of Sugar from India during the twelve years immediately 
following the equalisation of the duty charged on the imports into 
Great Britain with that levied on Colonial Sugar. 


Years. 

Exported 
td Great 
Britain. 

To other 
Ports 

Total ex¬ 
ports of 
sutfar and 
gur. 

Value in 
rupees. 

Average 
value per 
maund. 

1836-37 . 

I. 

Cwt. 

260,617} 

n. 

Cwt. 

1 So, 354 } 

HI. 

Cwt. 

440,971} 

IV. 

51,38,460 

V. 

8 a . p • 

852 

1S37-38 . 

425,611} 

156,367? 

581,979} 

67,18,911 

00 

GJ 

1838-39 . 

522,74 d> 

523,322} 

98,049? 

620,790} 

74,63,o8S 

s 9 4$ 

1839-40 

79.45S? 

602,777} 

73,60,036 

8 11 6} 

1840-41 

1,226,635} 

48,215 

1,274,850} 

1,64,68,898 

9 3 7 l 

1841-42 

1,o37>5oi} 

49,707? 

1,087,208} 

1,39,16,426 

923! 

1842-43 • 

1,123,675 

23,132? 

1,146,807} 

1,48,35,7 73 

9 3 

1843-44 • 

1 , 097 * 482 } 

4,360 

1,101,843} 

1,46,04,641 

9 7 5i 

1844-45 • 

1,084,292} 

> 5 , 077 ? 

*,099,369} 

1 , 46 , 91,956 

9 8 Si 

1845-46 

1,308,045 

5,793? 

1,313,838} 

1,78,93,188 

9 117 

1846-47 . 

1,203,811} 

21,343? 

1,225,155 

1,67,98,655 

9 12 of 

1847-48 

1,168,944$ 

60,883? 

1,229,828 

1,66,28,524 

9 10 6} 


The very sudden rise in the exports, which is shown tohave taken place 
in 1840-41, is to be accounted for by the material reduction in the produc¬ 
tion of sugar in the West Indies in consequence of the Emancipation 
which came into effect in 1838. A decline is also perceptible in the above 
table from 1841 to 1845, hi which year a reduction took place in the duty 
charged by Knglandon Bengal and all nuiscavado sugars, from 24 .s. to 14s. 

But there is still another peculiarity in the figures shown in the above 
table. The grand totals in column III. (at least for the years 1843-1840) 
will be found by comparison with the totals in the table below to have 
represented the exports from Calcutta alone. Madras, which at the present 
day has become the chief exporting province, took no share (or practically 
no share) in the trade during very nearly the first half of this century. It 
enjoyed a small trade during the closing decades of the eighteenth century, 
but was not placed on the same favourable terms as Bengal until the end 
of 1839. Wilkinson’s Commercial Annual we are furnished with parti¬ 
culars of the External Trade of Bengal compiled from the Customs returns 
of that province, and the information there eiven should naturally be 
regarded as not. embracing any portion of the Madras trade. 
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and Unrefined Sugar. 


(G. Watt.) 


SACCKARUM : 

Sugar. 


The following analysis, prepared from Wiikinson’s Commercial Annual 
—a tabular statement of the External Commerce of Bengal , during 
the years 1S43 to 185°, may, therefore, be usefully given in this place : — 

Exports of Sugar and Khaur from Calcutta . 


FOREIGN 

TRADE. 

Exports* 


u be here pointed out that it is significant Wilkinson should not 

rr.untri^ 3Wn n leutta as importing sugar from Madras or from foreign 
v»p v ino- 1 ,i5 n ? a ’ ^ unn ,2f the years dealt with, may therefore be regarded 

• ^^ *tsown. The imports of foreign sugar forty years ago went 

which it' now d ° ^ oni ^ a y> an d Bengal exported largely to countries from 
alsobe alC j tn WS SUp E UeS , AnotiW ***** of s °™ importance may 
in refined sutnr ’ 2?® ’ t * lat exports seem to have been almost entirely 
tiiev were viewed an >°unis of rdb or of gttr were so unimportant that 

sugar generally. 1 lnvolvln g no serious error by being treated along with 

t° ^ uest,on Madras exports, the following analysis of 
lid he^h/; P if r Ar, ma >' be fuinis,ie dfor the years 185. to i 3 < 3 2. 1 . 

• V ,, I'" that Madras is exhibited as having had in i8fiiavm con- 
siderab e foreign export so that the table from Wilki nson’s Commercial 

nnual should, as it is stated to be, be accepted as indicating the Bengal 
section only and the earlier tables (furnished above) which have been 
nipueci from the Honourable the East India Company’s Proceedings may 
< ? re ' r _ e £ ar ded . as dealing also with the Bengal Trade although 

stated to b-‘ ‘‘ East India sugar,” a definition which should, of course, have 
t£ C f j 1 M a drasas well as Bengal. This is the only explanation by which 
le totals in certain years, which appear in both sets of returns, could be 
! enti cal. i lie Act. XXXII. of 1S36 which equalized the duty in Bengal sugar 
impoitcd into England was only extended toinctude Madras (Act XV*) in 
1 '' 39 * i here is, however, abundant evidence in support of the opinion 
a icady advanced that for well on to the middle of this century the export 
rade of Bengal in sugar might almost be viewed as that of all India. There 
js no very serious error, therefore, involved in the acceptation o r . the early 
ransactions shown in the above tables as expressing the total sugar export, 
trade from India. From about 1850, however, we possess precise inform¬ 
ation as to the total trade and the shares taken by each province. 

So 450 


Countries to which 
Exported. 

1843-44. 

1844-45. 

1845-46. 

1846-47- 

1847-48. 

1848-49. 

1849-50. 

Great Britain 

Bombay . , 

Gulfs (Arabian and 
Persian) , . 

Madras . . . 

Ceylon 

Pegu .... 
New Holland 

Cape and St. Helena . 
North America , 
Maldives , 

Mauritius . . \ 

Balasore f , 

Antwerp . , 

Mds. 

15 , 36 , 476 * 

1,150* 

3,0541 
704 
590 J 
28 
390 
670* 

”'»so* 

Mds. 

15,18,009 

9,403 

1 , 449 * 

>575 

5 , 8 sg| 

* 74 4 

2,888} 
730 

“’446 

Mds. 

18,31,263* 

567* 

3 , 957 } 
52 } 
76S* 
90* 
3 , OI 7 J 
1,019} 

487 

150 

Mds. 

16,85,336 

15,786 

5 , 933 * 

2,081 

4 . 753 * 

136 * 

70* 

456 * 

"« 64 * 

Mds. 

16,-6,522} 

70 , 373 } 

6.101 

856 

3 , 776 } 

384 } 

993 * 

I| 385 * 

* 30 * 

1.038* 

146 

So} 

Mds. 

16,34,561 

92,356* 

5 , 954 * 

101 

2,827* 

340; 

5 , 637 * 

70 )* 

335 * 

462 * 

‘" 115 * 

Mds. 

17 , 94 , 797 * 

14,210 

6,914 * 
266 
4 , 535 * 
241 * 

49 * 

553 * 

535 

7 p 3 * 

Total in Indian Mds- 

*5,42,581 

15 , 39 ,H 7 

18,39,374 

17 ,I 5 , 2»7 

17 , 31,759 

17 , 43,450 

18,22,805 

Total in Cwt. 

(The maund being 
accepted a9 fth cwt.) 

*,101,843 

1 , 099 , 3^9 

1,313,833 

1,325.155 

1,229,848 

1 , 345,321 

1,302,003 
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SACCHARUM : 

Sugar. 


Foreign Trade in Refined 


FOREIGN 

TRADE. 

Exports. 


Analytical Statement showing the quantities of Sugar exported annually 
of Europe, America, and other Ports Foreign to India , dtstin - 


From Ports in t’n 
Presidency of 

Places whither Exported. 

1851-52- 

1852-53- 

'353-S4- 

Bengal « ; 

Great Britain .... 

Continent of Europe . . 

America . . . . * 

Other Ports Foreign to India * 

Cwt. 

1,106,298 

3,473 

C735 

16,578 

Cwt. 

1,048,236 

i53 

2,876 

3C999 

Cwt. 

458,429 

1,667 

1,004 

39,218 

Total 

1,128,084 

1,083,264 

500,318 


To Ports in India, but not. in 
i Bengal Presidency t . 

59,291 

116,376 

9,175 


Total 

CiS 7,375 

1,199,640 

509,493 

Madras » ( 

Great Britain » • « 

Continent of Europe . . 

America . • , • • 

Other Po.^ts Foreign to India * * 

399,753 

2,775 

9,609 

307,624 

461 

23,857 

493,712 

10,052 

Total e 

412,137 

33C942 

503,764 

( 

To Ports in India, but not in 
Madras Presidency + . 

11,988 

8,113 

30,709 


Total • 

424,125 

340,055 

534,473 

Bomba. • ^ 

Great Britain » • • • 

Continent of Europe • • • 

America . . . . 

Other Ports Foreign to India * . 

67,287 

770 

61,671 

22 

83,950 

Total 

67,287 

62,441 

83,972 

( 

To Ports in India, but not in 
Bombay Presidency t 

4,653 

4,290 

4,261 


, Total 

71,940 

66,731 

88,233 

( 

Great Britain .... 

Continent of Europe . o • 

America . . , 

Other Ports Foreign to India* . 

1,506,051 

6 24S 
1,735 
93,474 

1,356,630 

153 

3-337 

H 7,527 

952,163 

1,667 

1,004 

133,220 

British India 

Total o 

1,607,508 

,, 477,647 

1,08 8,054 

l 

To Ports in India from one Presi¬ 
dency to another, but exclusive 
of the Port to Port Trade within 
each Presidency • • 

75,932 

128.779 

44-<45 


Total 

1,683,440 

1,606,426 

!, 132> ! 99 

-- - — - . 


• Consisting of Aden, Africa, Arabian and Persian Gulfs, Australia, Cape of G * 
Saint Helena, Straits Settlements, Sonmfam and Meckran, Suez, lurkey, , ‘ 
t Bengal to Port!: on the Coromandel and Malabar and Ganara Coasts, 

Madras to Indian French Ports, Bombay, Cutch, Sind, Calcutta, Arracan, Cm 
Bombay to Calcutta, and Ports on Malabar and Canara Coasts. 

The exports from Bombay Presidency are entirely Imports Re-exported. 

b* 45^ 
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(G. Watt.) SACCHARUM -. 

Sugar. 


from each Presidency of British India , to Great Britain, the Continent I FOREIGN 

m. . nice, 4-U „ D ...4- 4 . D „ L V* I /- ~ , TR A HR 


■854-55. 

1855-56. 

1856-57. 

1857-58. 

I85S-59. 

| 1859-60. 

1860-61. 

1861-62. 

Cwt. 

520,431 

14,027 

14,903 

79,876 

Cwt. 

607,117 

19,799 

2 ', 34 o 

81,802 

Cwt. 

755,982 

104,683 

50,265 

77,294 

Cwt. 

419,808 

23,043 

33.405 

41,687 

Cwt. 

662,528 

4,484 

15,519 

87,009 

Cwt. 

381,611 

16,508 

1 1,756 
76,114 

Cwt. 

380,904 

16,3-iS 

19,711 

63,228 

Cwt. 

288,595 

11,862 

0 39 

78,147 

6:9,237 

730,058 

988,324 

517,943 

770,140 

485,989 

4S0,171 

378,643 

274,753 

160,708 

not stated. 

226,086 

256,654 

179,152 

232,187 

338,694 

903,990 

890,766 


744,029 

1,026,794 

665,141 

712,358 

717,337 

187,954 

tS,SS7 

43 0 , 28 o 

2,864 

502,281 

717 

2,220 

329,654 

22,449 

5,035 

8,026 

233,175 

i ,572 

3,124 

304,022 

4,980 

313,902 

223 

3,307 

245 , 36 o 

240 

i ,999 

206,841 

433 ,M 4 

505,218 

366,164 

237 ,S 7 i 

309,002 

3 U ,432 

247,599 

24,422 

30,400 

26,148 

u,8C8 

18,303 

25,552 

22,150 

10,467 

231,263 

463,544 

531,366 

378,032 

256,174 

334,554 

339.582 

258,066 

362 

28.728 

8,929 

2.2S3 

445 

',857 

1,206 

225 

106,500 

85,130 

66,300 

75,738 

105,441 

<>3,153 

47,152 

82,226 

106,862 

■>3,858 

75,229 

78,021 

105,886 

65,010 

48,358 

82,445 

2,684 

3,727 

3,677 

4,125 

4,898 

4,406 

| 

5,277 

7,475 

109,546 

■ 17,585 

78,906 

82,146 

110,784 

69,416 

53,635 

89.9:0 

708,747 

14,027 

!4>9 o 3 

205,263 

1,066,125 

1 9)799 
21.340 
169,796 

1,267, 193 
105.400 
50,265 
145,814 

751,745 
46,4 .2 
38,440 
125,451 

,896,14s 

6,056 

15,519 

196,174 

687,490 

16,508 

11 ,756 

144,247 

696,012 

i 6 , 55 i 

i 9 , 7 u 

113,687 

534 ,i 8 o 

12,102 

39 

162,366 

942 940 

1.277,060 

1,568,671 

962,128 

1,113,897 

860,001 

845,961 

708,6S 7 

301,859 

■94,835 


242,079 | 

.74,855 

209,110 

259,614 1 

356,636 

■., 44.799 

Horn* 

1 > 47 1,895 


1 , 204,207 1 

1,393,752 

1,069,111 j 

1,105,5 75 J 

»,065,323 


TRADE, 

Exporu, 


porL- r.nf° an .d Indian French Ports 


Mauritius and Bourbon, New South Wales 


gong. Goa. Moulmein, and Pegu 

22 


S. 450 
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SACCHARUM • Foreign Trade in Refined 

Sugar. 


FOREIGN 

TRADE. 

Exports. 


It may be again observed that in the returns furnished by the above 
tables no distinction was made into refined and unrefined sugar. In the 
early years of this trade such a distinction scarcely existed. The East India 
Company found that it only paid to export the purer article, and indeed 
sugar was treated as a ballast cargo to be used in place of saltpetre. It 
would not pay to export it as an ordinary cargo, the freight from India 
being too high. Even as a ballast cargo it was found that the better qualities 
were more profitable than the inferior. With the growth of refineries in 
England and through the vast improvements in shipping and consequent 
cheapening of freights, it not only became possible however, but was more 
profitable to export the crudely refined or unrefined sugars Accordingly, 
the distinction in the trade returns had to be made into these two great sec¬ 
tions. In the tables which may now be given, the exports from India are 
shown from 1871 to 1891. The figures in column I, it will be observed, are 
the totals of refined and unrefined sugar from 1871 to 1875, and after that 
year columns 1 and 111 separate the returns into the classes named. Each 
year, therefore, as the relative proportions of the two classes changed, it would 
have become more and more incorrect to add together the quantities of 
refined and unrefined sugars. Before a figure to express the total can now 
be arrive d at, the former has to be reduced to the value of the latter, in the 
ratio of 2J to 1. and in some provinces 3 to 1 would be even safer. The 
table above, which gives the trade from India to England from 1851 to 
1862, a decline is shown of the quantity from 1,506,051 cwt. to 534,180 
cwt. In 1871-72 the exports had still further declined to 373,897 cwt - 
From that year to the present there has been an almost uniform falling 
off in the quantity of refined sugar, but a steady improvement in the un¬ 
refined article. The highest record of Indian exports appears to have 
b een 1883-84 (if the year 1876-77 be excluded, an abnormal year), since 
which year it may be said a decline in the total of the two classes has 
been manifested : — 


Exports by Sea of Indian Sugar to Foreign Countries 


Yea us. 


1871- 72 

1872- 73 

1373-74 

1874- 75 

1875- 76 
1S76-77 

1877-78 

187S-79 

1879- 80 

1880- 81 
18b i *82 


Refined or Crys¬ 
tallized, ana 
Sugar-candy. 


I. 

Cwt. 

372,897 

630,038 

294,818 

498,054 

107,208 
674,627 
477,128 
5 1 » c 43 
44,963 

18,915 

34,010 


II. 

U 

28,80,48-- 
49,27,432 
22,78,227 
31* 92,383 

11,04,274 

72,57,281 

49,74,679 

6,96,792 

5 , 9^652 

3 , 24,562 

5,05,854 


Unrefined Sugar, 
Molasses, Gur, etc. 

in. 

1 

IV. 

Cwt. 

1 

K 

1 These figures 
. should not be 
'accepted as cor- 

r 

1 rect, since the 

I amount of re¬ 
fined sugar is 
not known. 

313.554 

14 , 35 ,!°° 

418,998 

19,94,680 

366,997 

24.83,834 

228,713 

13,46,808 

279,616 

14,67,061 

515,259 

27 , 92,946 

883,483 

54 , 76,463 


To allow of 
comparison 
with the early 
returns, the 
grand total may 
shown by 
reducing refin¬ 
ed to unrefined 
sugar. 


V. 

Cwt. 

372,897 

630,938 

294,818 

498,054 

58i,574 

2,105,565 

1 , 559,817 

356,320 

392,023 

562,546 

968,508 
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«* a TT jo in ur8\ SACCHARUM 

and Unrefined Sugar. (G. Watt.) Sugfar 


Years. 

Refined or Crys¬ 
tallized, and 
Sugar-candy. 

Unrefined Sugar, 
Molasses, Gur, etc. 

To allow of 

comparison 
with the early 
returns, the 
grand total may 
be shown by 
reducing refin¬ 
ed to unrefined 
sugar. 

foreign 

TRADE. 

Exports. 

1882-83 

1853- 84 

1854- 85 

1885- S6 . 

1886- 87 

1887- 88 . 

1SS8-89 . 

1S89-90 

1890-91 

I. 

Cwt. 

111,274 

203,693 

55.323 
24,942 

33,340 

37,723 

34,523 

111.323 
28,768 

II. 

J? 

*3,01,331 
22,86,004 
7 , 1 4 , 94 o 

3,29,787 

4 , 41,435 

4,62,388 

4,33,621 

14,91,320 

3.83,754 

in. 

Cwt. 

1,207,424 

1,426,827 

1*015,596 

1,142,598 

953 ,oo 6 

1,008,565 

978,955 

1*309,321 

795,973 

IV. 

& 

67,86,428 
71,46,181 
47 , 45,755 
49 , 24,337 
46,06,597 
41,95.899 
50,60,771 
76,80,470 
37*9i, S71 

V. 

Cwt. 

1,485,639 

1,936,059 

1 , 153,903 

1,204,953 

1,036,416 

1,102,872 

1,065,262 

1,587,628 

867,893 



. OI !.u er f tC ? c ^ e, [ nonstrate more fully the present state of the Indian sugar 
trade, the following analysis of the returns of each fifth year since 1875.76 
may now be shown 01 


Analysis of t he Indian Foreign Exports for each fifth year since 1875-76. 


Refined or Crystallized Sugar and Sugar-candy. 


s 

> 

Provinces 

from whence 
exported. 

Cwt. 

i? 

Countries to which 
exported. 

Cwt. 

/? 

vd 

£ 

00 

7 Bengal 
\ Bombay 
< Sind . 

J Madras . 

(Burma , 

83.995 

13,161 

224 

9,826 

2 

8,09,768 

1,99,031 

3,534 

99,917 

24 

United Kingdom . 
Ceylon 

Arabia . . 

Aden . 

United States 
Turkey in Asia 
Other countries th 

65,592 j 
17,633 
8,794 
3,939 

3,751 

1 5 , 5 I,U 9 

2 , 30,094 

1 , 28,348 

58,700 

28,133 


Total . 

107,208 

11,04,274 

2,8l6 

e balance. 

44*282 

00 

* 

0 

CO 

CO 

7 Bengal 
\ Bombay 

J Sind . 

J Madras . 

Burma 

9 , 46 o 

3,618 

27 

5,810 

Nil. 

1,63,200 

64.145 

481 

96,736 

Ceylon 

Arabia 

Aden . 

Other countries th 

11,656 

3,299 

1,131 

e balance. 

2 , 09,169 

51,024 

18,369 


Total . 

18,915 

3,24,562' 




vd 

op 

10 

CO 

CO 

f Bengal 
\ Bombay 
^ Sind . 
j Madras 

V, Burma 

4,238 

2,913 

9 

17,782 

Nil 

47,551 

34,089 

161 

2 , 47,986 

Nil. 

Ceylon 

United Kingdom . 
Arabia 

Other countries th 

18,644 
2,400 
1,480 
e balance. 

2 , 60,547 

22,l8l 

14,198 


Total . 

24,942 

3.29.787 




i 

( Bengal 

Sind ay : 

J Madras 
\ Burma 

1,803 

11,616 

95 

15,202 

52 

24,206 

1,76,874 

1,419 

1,80,850 

405 

Ceylon 

Aden . 

Persia 

Turkey in Asia 
Eastern coast of 
Africa. 

Oilier countries th. 

16,216 

3,137 

2,573 

2,320 

1,875 

1 , 95 , 57 * 

40,752 

42,013 

37,313 

28,952 

— 

Total . 

28,768 

3,83,754 

a balance. 
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FOREIGN 

TRADE 

Exports. 


Imports. 

451 


Unrefined Sugar, Molasses, Gur, etc. 


2 

3 

Provinces 
from whence 

Cwt. 

£ 

Countries to which 

Cwt. 

> 

exported. 



exported. 

vd 

( Bengal 

121 

1,560 

United Kingdom . 

273,128 

\ Bombay 

12,390 

1,04,767 

United States 

15,110 

13,238 

to 

1 Sind . 

97 

751 

Arabia 

00 

j Madras 

299,807 

13 , 24,175 

Ceylon 

8,140 


( Burma 

i,i 39 

3,849 

Aden . 

Other countries th 

2,133 

e balance. 


Total . 

313,554 

i4,35,ico 


f Bengal 

13,983 

1,08,127 

United Kingdom . 

498,074 

00 

\ Bombay 

6,140 

58,821 

Ceylon 

S,6o2 

6 

i Sind . 

167 

1,604 

Arabia 

6,051 

00 

00 

/ Madras 

494,375 

26,22,939 

Aden . . 4 

S 3 3 


Burma 

594 

i ,455 

Other countries th 

e balance. 


Total . 

5 i 5, 2 59 

27,92,946 




f Bengal 

w 

2,313 

16,93/ 

United Kingdom . 

793.525 

4 

\ Bombay 

12,342 

95,782 

Egypt 

i 45 , 93 i 

to 

) Sind . 

27 

218 

Spain . 

91,172 

84,277 

CO 

CO 

J Madras 

1,126,794 

48,08,833 

St. Helena . 


Burma 

1,122 

2,567 

Arabia 

Other countries the 

11,720 

balance. 






Total . 

1 , 142,598 

49,24,337 




/ Bengal 

422 

3,100 

United Kingdom . 

756,438 


\ Bombay 

13,767 

1,23,268 

Aden . 

13,611 

• 

) Sind . 

212 

1,870 

Arabia 

13.024 


j Madras 

780,283 

36,58,658 

Ceylon 

10,659 


^ Burma 

1,289 

4>975 

Straits Settlements 
Other countries the 

772 

balance. 


Total . 

795,973 

37,91,871 


12,20,290 
50 , 64 O 
i ,06,480 
29.417 
19,520 


26,74, 7*7 
41,654 
57,890 

7,920 


33 , 83,536 
6 , 39,103 
3,90,651 
3 , 2 4,436 
82,828 


34 , 95,695 

1 , 15 , 95 ° 

1,09,031 

57,864 

4,010 


The reader, in contrasting the figures exhibited in ine duuvtw , 

those for the years 1851 to 1862, will be able to discover the radical 
changes that have taken place. The Indian export traffic may be sau 
to have changed from Bengal to Madras, and from refined to unrel nc 
sugar, during the past twenty or thirty years. Indeed, it may sate v e 
said that there has bt-en a steady decline in the export of refined sugar 
from India since the year 1845. r 

B. Imports into India.—If the change in the character of the Indian 
Foreign Export Trade in sugar be regarded as significant, many persons 
may be disposed to view the revolution of the import traffic as fraught 
with positive danger to the Indian cultivator. The writer has already 
tried to combat that position by showing that the immense and yearly 
increasing imports do not, so far, appear to have caused a decline of in¬ 
duction. He does not wish it to be thought, however, that he regards it 
as impossible that foreign sugars may in the future effect that result but 
rather that there are no indications of immediate danger, 
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and Unrefined Sugar. (G- 1 Vatt% > SuQfar. 


Imports by sea of Sugar from Foreign 


Countries . 


Refined or Cystallized Sugar. 


Unrefined Sugar, 
Molasses, Gur, etc. 



Years. 




I. 

11. 

Ill. 

IV. j 

1871-72 





Cwt. 

562,559 

8 

70,63,545 

Cwt. 

No informa¬ 

8 

r> 34,240 

1872-73 





342,450 

43,61,124 

tion a? to 
quantity 
available for 

) 40,337 

1873-74 





435,570 

55 , 55,169 

) 34*612 

1874-75 





395.715 

51 , 53,647 

these years. 

L 6 ,qS9 

1875-76 





610,524 

89,39,283 

2,627 

19,989 

1876-77 





256,304 

40,22,105 

79,67,329 

1,801 

i 3 , 45 S 

1877-78 





473,332 

1,773 

13,029 

187S-79 





918,202 

’, 47 , 75*653 

5,’79 

33 * l 5 3 

28,467 

I879-S0 





647*630 

1,06.59,414 

4*379 

1880-Si 





982,262 

• ,60,96,243 

4,059 

15,329 

Isst-82 





772,519 

1,24.21,892 

3*463 

15,688 

1S82-S3 





669,348 

1,08,56,003 

3,324 

13,607 

1S83-84 





729,321 

1,14,61,689 

7*583 

22,012 

18,440 

1884-85 





1,613,067 

2 ,'3 

3,307 

1885-86 





1,164,056 

1*45,58,063 

7 U 3 o 

22,909 

18S6-87 





1,678,400 

2.-05,46,411 

71,065 

2 , 58,935 

T887-88 





1,715,002 

2,oS,03,360 

93*477 

3,32,8m 

188S-S9 





1,450,481 

1,74,12,643 

167,229 

4 , 96,747 

1 889-90 





1,623,621 

2,-16,91,047 

99,492 

3*09,441 

1890-91 





2 , 734,491 

3,32,68,496 

1 197,410 

7,30 365 


FOREIGN 

TRADE. 

Imports. 


In the remarks offered above it has been the custom in discussing 
published returns both of production and export, to reduce the Indian 
sugars to the standard of gur. This may be done by accepting the ratio Conf, zj< h 
at 2.j gur to i sugar or 3 gur to 1 sugar. Some writers consider the for- pp IQ 20) 
mer as sufficient; others the latter. In order to keep up this standard it \-o,sir j.o, 
becomes necessary to express the figures in column I as gur and to add J43 '46. 

the result to column III, in order to compare the total imports with the ex¬ 
ports (column V *of table, page 338). It will be seen that the Foreign 
Imports are almost entirely in refined sugar, while the Foreign Exports are 
almost exclusively in unrefined sugar. 

The first direct effects of the beet-sugar production of Europe on India 
were (a) the closing of the markets to which India exported refined sugar, I 
\b) the throwing on the market large quantities of colonial sugar which 
sought an outlet in India. From both of these influences, it will be observed, ' 
a larger amount of crude sugar mast have become available in India. Con¬ 
sumption increased through the slight fall in price thereby occasioned, 1 
and, finding a demand, production extended. But in time beet-root sugar 
had to seek foreign markets. Within the past few years, therefore, large I 
quantities have begun to pour into India, so that we have now not only I 
cheap Colonial cane refined sugar but still cheaper beet-sugar being j 
pressed on the^ Indian consumer. This fact explains the immense and ( 

SU ex P ans j on °f the imports shown above for 1890-91. | 

. f ^ following table may be now given in order to furnish an Analysts 
of the Indian Imp jtts of sugar during each fifth year since 1875-76 : — 
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FOREIGN 

TRADE. 

Refined Sugar and Sugar-candy 

Imports. 

Years. 

Provinces into 
which imported. 

Cwt. 

R 

Countries from 
whence imported. 

Cwt. 



1875-76 

r Bengal 
\ Bombay 
<Sind 

1 Madras 

V. Burma 


150 

585,844 

162 

1,036 

23,332 

2 , 7 IS 
86,10,151 
3,226 

22,633 

3,00,558 

Mauritius 

China (Hong-Kong) 
Straits Settlements . 
Madagascar 

United Kingdom 

Other countries the 
balance. 

518,202 

63,005 

28,009 

520 

30S 

74 , 45,313 

11,00,737 

3 , 7 i »367 

7 , 54 <> 

5,916 



Total 


610,524 

89,30,283 




18R0-81 

C Bengal 
\ Bombay 
\ Sind . 

1 Madras 
Burma 


43 ,i 73 

890,521 

8 

1,038 

47,522 

7 , 58,134 

1,45,67,164 

236 

25,369 

7 , 45,340 

Mauritius 

China (Hong-Kong) 
Straits Settlements . 
Java 

Other countries the 
balance. 

746,209 

140,956 

81,992 

12,004 

1,19,90,799 

25,29,771 

»3,5o,74* 

1,98,062 



Total 


982,262 

1,60,56,243 




1S85-86 

C Bengal 
\ Bombay 
< Sind . 
j Madras 
(. Burma 


83,347 

1,037,718 

£ 2,377 

2,251 

28,363 

11 , 53,897 

1 , 27 , 64,644 

1,67,790 

40,079 

4 , 31,653 

Mauritius 

China (Hong-Kong) 
Straits Settlements . 
United Kingdom 

Java . • * 

Other countries the 

890,545 

190,556 

38,399 

19,279 

8,684 

1,09,69.899 

34,18,976 

5 , 65,434 

2,28,533 

1 , 89,942 



Total 


1,161,056 

1 , 45 , 58,063 

balance. 


1,63,03,189 

84,02,707 

34 , 32,357 

26,13,508 

15,00,124 


1890*91 

/ Bengal 
\ Bombay 
} Sind . 

/ Madras 
( Burma 


5 it, 79 ^ 
1,724 99 * 
360,964 
7 , 56 i 

129,179 

61,90,135 
2,c6,14,116 

46,54,293 

1,06,097 

17,03.855 

Mauritius • • 

Germany 

United Kingdom 
China (Hong-Kong) 
Straits Settlements . 
Other countries the 

1 , 345,383 
709, i95 

281,196 

195,912 

114,467 



Total 

• 

2 , 734,491 

3,33,68,496 

remainder. 




Unrefined Sugar* Molasses , Gtir , etc. 


Years. , 

Provinces into 
which imported. 

Cwt. 

R 

Countries from 
whence imported. 

Cwt. 

R 


1875-76 

/'Bengal 
\ Bombay 
l Sind 

1 Madras 
(. Burma 


2 

953 

178 

680 

809 

114 

8.340 

1,313 

3,649 

6,573 

Eastern Coast of 
Africa , 

Straits Settlements . 
Ceylon . 

Arabia 

United Kingdom 

Oihcr countries the 
balance. 

975 

810 

573 

126 

116 

7,007 

6,603 

2,594 

1,377 

1,276 



Total 


2,627 

19,089 




iSSo-Si 

( Bengal 
\ Bombay 
< Sind . 
f Madras 
(, Burma 


Nil. 

2,388 

569 

9S8 
IT 4 

12 

7,897 

2,888 

3,806 

726 

Mauritius • • 

Ceylon 

Arabia . • . ♦ 

Other countries tne 
balance. 

2,229 

896 

629 

6,921 

2,670 

3,163 



Total 


4,059 

15,320 

6,247 
35 5 
264 

16,967 

2,564 

1,500 


1885-86 

/"Bengal 
\ Bombay 

1 Sind . 

J Madras 

V, Burma 


5.603 

1,080 

299 

74 

84 

I 5 , 35 i 

4,640 

1,910 

303 

678 

Mauritius 

Straits Settlements . 
Arabia . • 

Other countries the 
balance. 



Total 


7,130 

22,900 



3.60,828 

3 , 12 , 9*6 

44,940 

5,724 

5,546 

1 

1890*91 

( Bengal 
\ Bombay 

JSind 
j Madras 
Burma 


192,840 

3,120 

15 

1,370 

65 

7 , 10,747 

13,095 

96 

5,583 

844 

Mauritius , 

Java 

Straits Settlements . 
Arabia 

Ccvlon . . * 

Other countries the 
balance. 

149,563 

40,053 

4,477 

1,908 

1,364 



Total 


197,410 

7 . 30,365 

_ 

- — 
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and Unrefined Sugar. 


(G. Watt.) 


SACCHARUM - 
Sugar. 


But, to exemplify more fully the leading features of this modern import 
trade, the following analysis of the past five years may be furnished. The 
growth of the imports from the continent of Europe will perhaps be viewed 
with greater concern than the older traffic with Mauritius, since it re¬ 
presents the amounts of beet-sugar being used in India 

Analysis of some of the chief items of the Imports of Foreign Sugar into 
India since 1885-86. 


FOREIGN 

TRADE. 

Imports. 


Countries from whence 
obtaiued. 


Mauritius 

Germany 
France 
Austria 
Belgium 
Italy 
United Kingdom 
Straits Settle- 
ments 
China 
Kong) 

Ceylon 


(Hong- 


f Refined 
X Unrefined 
Refined , 
Refined 
Refined 
Refined 
Refined 
Refined 
t Refined 
3 Unrefined . 

| Refined 
( Refined 
X Unrefined 


Grand Total f Refined, cwt 

of all ) Unrefined,,, 

1 ‘OKEir.N j Refined, A’ 

Imports (.Unrefined, „ 


the i 


Mr. 


i 88 s*S 6 . 

1886-87. 

1887.88. 

1888*89. 

1889-90. 

1890*9!. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

890,54s 

1,310,250 

1,205,465 

1,243,224 

1,277,119 

i, 345 , 3 S 3 

6,247 

66,7 n 

91,183 

162,991 

89,240 

149,562 

0 

59 

6,881 

0 

40,734 

709,195 

272 

8 t2 

150 

757 

3,979 

9,356 

0 

9,809 

4,380 

195 

3 ,o 37 

31,374 

0 

579 

i,i 95 

1,402 

3,477 

25,044 

0 

347 

334 

6 

0 

51 

>9,279 

37,340 

47,297 

617 

25,102 

281,196 

38,399 

SX,I 17 

91,853 

88,36/ 

97 , 34 * 

114,467 

355 

,725 

773 

1,560 

8,763 

4,477 

190,556 

244,859 

316,035 

t I 5 » 8 i 4 

153,252 

195,912 

620 

7 

5,276 

55 

20,193 

571 

74 

288 

1,237 

679 

1,097 

1,364 

1,164,05 

1,678,490 

1,715,002 

1,450,481 

1,623,621 

2 , 734,491 

703 C 

> 71,055 

93,477 

167,229 

99,492 

197.410 

f, 45 ,58,063 

l 2,05,46,40 

2,08,03,360 

' 1 , 74 , 12,643 

2,16,91,047 3,32,68,490 

22,90? 

2,58,985 

3,32,8ic 

1 4 , 96,747 

3 , 09,441 

| 7 , 30,355 


- . oy maia(trom foreign Countries) that the increase is 

f fere: -Of refined sugar, which is mainly what India 
r f Sf [if quantity imported was about 68 per cent, more than in 
()-9°, the excess being chiefly beet-sugar imported from Germany, 
o’ u a ft !I 5 m 1 ate anc * direct result of the system of sugar bountie's, 
1 e( by the development of direct steim communication between India and 
oermany, and by the course of exchange. It is worth while to draw atten- 
lon here to the fact that, whereas in former years India exported more 
^ugar than she imported, that feature has in the last few year been 
rapidly reversed Last year India imported 2,734491 cwt., while the 
exports came to 824,741 cwt. only, so that fully three cwt. were received by 
India * or t every cwt. that she furnished to the outer world * Mr. O’Conor, 
Un; n J 1U further on this state of affairs, puts certain salient ques- 
l ts ] 7 . 0 which, however, he hazards no answer "The question suggests 
nrorln* ’ , IS feature of the trade the result of artificial encouragement of 
beinrr iJ°n 1! \^ uro P e ? or \$ it the result of natural causes, Indian sugar 

onr n rrk j a v ciearer and, therefore, unable to compete, or has the limit of 
°Ur prOdUCtlOn o T cL .U ,_U if 


our nmrt i' t dna i tneretore, unable to compete, or nas me iimu ui 
in Rnr auttlo 1 n beeri reached? If it is the result of State encouragement 
cp^p , ■? after a time the imports will diminish, if they will not 

vca -fy, f°r.the bounty system will probably terminate in a few 
mcrpflco u ; !t a fisos out of natural causes, we must expect imports to 
• 1 ,, se P ro gressively with increase of population, while the exports dimi- 
A couple of years before Mr. O’Conor offeted these suggestive 

346) on the 
one re- 
Iridian I 
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FOREIGN 

TRADE. 

Imports. 


1 questions, the Government of India, in a despatch which reviewed the 
information that had been then brought to light, arrived at the conclu¬ 
sion that the bounty system was not affecting India to any appreciable 
extent, but that, on the contrary, the cultivation of sugar-cane had recently 
been greatly extended, and that the consumption of sugar was greater 
than ever it had been, while the industry of growing the cane was highly 
remunerative. The despatch may be here quoted t — 

“ With the information now before the Government of India, it may be said that the 
consumption of sugar in India has increased to a great extent during the last thirty or 
tlvrtv-hve years. Ne t only is more sugar produced now, but the imports are larger, 
in fact almost as large as the exports, which have now considerably diminished, used 
to bn thirty-five years ago. The imports, which comprise chiefly Mauritius sugar 
{ refined), are mostly taken by the Bombay Presidency, where it appears to supply a 
distinct demand for crystallized sugar, and whence a portion is despatched inland 
•n. Kir cr>n roncisr rhiftflv of unrefined sugar, which is supplied almost 


Rc exports. 

A 


ana wnence puiuou is utajjanuvu .....- 

ly of unrefined sugar, which is supplied almost 

exclusively by 'Madras. The trade of this Presidency is flourishing, and the same 
cxciuaituy uy . lL _J ,1.Rf>ncrnl. Ihe sugar, which in 

is now said to be con- 


The present exports by sea consist chief! 

exclusively by Madras. The trade of tl.w -- —j - 

seems to be the case with regard to the industry ot Bengal 
/ __ .. n,-n<r fi Am Rpn'ml in larfre Quantities, 


seems to uc uiu j .... 

former years was sent away fiom Bengal in large quantities, 

SUm ‘< The Goternment of India considers ^ fas 

sugar industry of India is at the pi c 1 nt day , m-ar-rnoducing countries, by 

no!been affected to any anpreciable extent, o'f 

SSfrfS °d,e'cfovernmcnt S oUi)dia nade the following remaps, which may be taken 

to apply o'lually^to ^''^jp^j^^.^rng'export^do not"we'considcr, indicate 

1 he increasing import, and the^ecreas ng sugar-cane has largely in- 

the decadence of the indnstry^i development ot canal irrigation, and is reported to 
creased in UpP«r 1 !ndi t u ^ Bombay. More sugar is produced in India than 
be extending bom the same h ’ ~ reater J Not only has the increasing prosperity 
formerly , but the demand wmuch gut sug^r is now borne by rail into 

of the Cultivated to a limited extent, and which were formerly very 

tracts where the C, profitableness of the industry is seen m the high price which 

th an i,' d,n ^cultivkto. can obtain for Ids produce, and all the evidence before us leads 
to the behef that the capital invested in sugar cultivation m India is steadily in- 

C U Thc imports of Foreign Sugar into India first exceeded one million 

cwt in the year 18S4-85, since which date they have fluctuated, butontbe 

whole, shown an upward tendency unti, as stated, tney last year-assu 

the verv considerable proportions of 2.734491 cwt. In 

Collector of Customs, Calcutta, reported that the lo ^P" IC ; e f °^ ^ he United 

in Europe caused large imports of beet-sugar, c ^ le f trade 

Kingdom and Austria. At first, however, the effect of the bee - 

mal be said to have been the supply of markets formerly m y 

West Indies, thus releasing a large quantity of cane-sugar 

poured into India from Mauiitius Gradually, however, the beet sugw 

begin to tell directly on India until the hitherto unprecedented state ol 

affairs came to pass that India became no more a country to which 
Eh rone looked for sugar, but an oullet for its surplus production. 
Some writers hold that ihc remission of the import duty greatly favoured 
the imports.ion of foreign sugar. (Con/, with, p.315■) Even were this 
admitted, it cannot be said India as a whole has thereby been injured, but it 
would be bar J to prove that the disturbance cf the suga: markets caused 
by beet would or would not have produced the same result whether India 
possessed or did not possess an import duty , , 4 . . 

C. Re-exports of Foreign Sugar from India.—The trade under this 
section is by no means a very important one. During the past ten years 
it has averaged about 150,000 cwt. of refined sugar, and practically no 
unrefined sugar. The following analysis of each fifth year, since 1875-76, 
may be accepted as fully representing the trade: — 
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saccharom ; 
(G. II (•</•) Sugar. 


Refined or Crystallised Sugar and Sugar-candy 
Re-exported. 


Year. 

Provinces 

from 

which 

exported. 

Cwt. 

R 

Countries to which 
exported. 

Cwt. 

R 

>875-76 | 

Bengal . 
Bombay. 
Sind 

Madras . 
Burma . 

1 

86,247 

152 

241 

Nil 

8 

12,27,160 

2,484 

4,344 

Nil 

Persia 

Arabia . 

Turkey in Asia 

Aden 

Ceylon . 

Other Countries the 

38,616 

27,629 

11,067 

4,068 

2,812 

balance. 

5,*7,872 

4,00,299 

1,72,504 

57,6i8 

43,3*5 


Total . 

86,641 

12.34,496 




1880-81 | 

Bengal . 
Bombay. 
Sind 

Madras . 
Burma . 

Nil 

io9»443 

8S 

822 

Nil 

Nil 

19,37,846 

1,505 

13,661 

Nil 

Persia 

Turkey in Asia 

Arabia . 

Ceylon . 

Eastern Coast of 
Africa. 

Other Countries the 

56,3'4 
24.072 

I 9,090 
3.640 
3,477 

balance. 

9,93.2U 

4,28,127 

3,3*,376 

63,869 

7°,°53 


Total . 

n °)353 

19,53,012 


1885-86 | 

Bengal . 
Bombay . 
Sind 

Madras . 
Burma . 

Nil 

161,815 

1,066 

252 

210 

Nil 

2-*,3 i,t 88 

14,674 

3,804 

2,940 

Persia . 

Arabia . . ] 

Turkey in Asia [ 

Aden 

Other Countries the 

1 09,494 

20,57* 
*9,553 
5, *78 
balance. 

13,80,224 

2,46,567 
2,54,935 
57,5-~ 


Total . 

'63.343 

20,52.606 




1890-91 | 

Bengal . 
Bombay. 
•Sind 

Madras . 
Burma . 

Nil „ 
155,754 
4,618 
195 

1 

- a*-- 

Nil 

*9,13,735 

59,858 

2,933 

12 

Persia 

Arabia . 

Aden . . t 

Turkey in Asia 
Eastern Coast of 
Africa . 

Other Countries the 

78,156 

28,574 

19,876 

*7,582 

7,860 

balance. 

9/6,470 

3,48,841 

2,44.493 

2,14,024 

97,134 


Total . 

160,56s 

19.76.s87 




Rnmhavo V * . Sren that the 
' > *■ nc go mainly to Persia. 
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TRADE. 

Re-exports. 
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INTERNaL 

TRADE. 

453 


Conf. ‘with pp 
40. nti, 120, 
3 r 6 , 3 ? 9 -So> 
340-41, 343 • 


BENGAL. 

454 


II—INTERNAL TRADE OF INDIA IN REFINED AND 
UNREFINED SUGAR. 

It has already been stated that the area under sugar-cane and sugar- 
yielding palms in India may be accepted as 2.500,000 acres. This has 
been estimated to produce 2,500,000 tons of coarse sugar. ^ Last year, 
however, India imported (when expressed as coarse sugar or gtir) 7>?33, 6 37 
cwt. and exported 867,893 cwt. A net import was, therefoie. ob ained by 
the country of 6,165,744 cwt. of gur. It should be observed that the exports 
of India are almost exclusively in giir or coarse sugar, while the imports 
are entirely, or very nearlv so' in refined sugar. Mr. J. E. O’Conor in the 
Review of the Trade of India for 1890-91 (in the passage quoted at page 343 b 
has not apparently thought it necessary to ma.ke this distinction. He lias 
added together the exports of refined and unrefined sugar and compared the 
total thus obtained with the similar total of the imports. The result came 
to this, that last year India exported 824,741 cwt. and imported 2,734,491 
cwt., or fully three cwt. received by India for every cwt. urnis 
world. This is, perhaps, sufficiently startling by itself 

argument that the money spent in purchasing the imp above it 

procured very nearly three times as much gur, so that, " , ^ c ’ vt 

is quite fair to say that India imported approximately 7 • ‘ 

exported If this view be not accepted, the exports of gur might be ex 
pressed in the quantity of refined sugar that they would have yielded 

m Europe, and (hat figure compared with f he In ^ n /i^^omparSe con- 
Consideration would seem necessary, since in stating the comparative con 
sumpdonTsugar in India with that in European countries,* the reduction 
has P been made of the 2,soo,ooo tons of gur produced as equivalent to 
i ouoooo tons of sugar of like value with that used in European countries. 
But as the imports were in refined sugar, and had to be > C0 ? S l}^ ed - t a if 
it is probably' the more correct consideration to credit India with a net 
import of only 1,909,750 cwt (or 95,487 tons) instead of 6,165,944 cwt. 
(or ^08,287 tons). It will thus be seen that a consumption for all India 
(including the net imports) of 1,000,000 tons of sugar, or 3,000,000 tons 
of gur , is very considerably under than over the mark. In discussing 
internal transactions of India in sugar that quantity had betu , > 

be accepted as the amount which estimates of local consump 
records of internal trade have to confirm. , n has been 

The subject of consumption of sugar per head of pPJjlationb ^ 
so fully discussed already that it seems sufficient to refer the rea ^ 
paragraphs above {pp. 117-18), that deal with that subjec, ava ji a ble 
satisfied^ with furnishing in this place such particulars as are 
regarding the movement of sugar on its railways, or otherwis 

1.—Bengal. 

It is extremely difficult to convey a clear conception of the internal suirar 
trade of this province. No statement of the road traffic, no y. 1 : 
the river-b jrnc trade, can be furnished, except for that comparat 1 ve y 
s' ction of »he transactions that passes by these routes to and from -a • 
The registration of traffic on the railways (although e\er. these tap 
limited tracts) affords the only tangible conception of the provincial tra * 
In dealing with this subject it is essential that the trade cf Calcutt , 
so far as possible, should be treated as distinct from that of the province. 
It is only by so doing that the chief modern aspects of trade can De 
understood, namely, (§ the loss of the foreign exports (i the exmtence 
of a large irffport from Madras and foreign countries, and (c) the aamitt 


1 Seip. 119 • 




454 















WN!ST(fy 


Products of Indio . 



expansion of sugar production, the outlets for which are (<f) increased 
consumption and (e) increased exports to the upper provinces of India. 

Rail-borne Trade of Bengal. 

The following table may be given of the rail-borne sugar traffic to and 
from Bengal 

Intci-Provincial Trade of Bengal by Rail. 


INTERNAL 
TRADE OF 
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Rail-borne. 
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Years. 


i 83 i -82 

1882- S3 

1883- 84 
1S84-S5 

1885- 86 

1886- 87 

1887- S8 

1888- S9 

1889- 90 


( Refined . 

* ( Unrefined 
JRefined . 

* "(Unrefined 
j Refined . 

* (Unrefined 
( Refined . 

* ( Unrefined 
(Refined . 

’ \ Unrefined 
j Refined . 

' (Unrefined 
(Refined . 

* (Unrefined 
( Refined . 

* (. Unrefined 
f Refined . 

* "(Unrefined 


IMTORTS INTO 
Bengal. 

Exports from 
Bengal. 

Quantity. 

Total in 
Unrefined 
Sugar. 

Quantity. 

Total in 
Unrefined 
Sugar. 

Mds. 
8,57*1 
4,378) 
10,227 7 
7,577 5 
8,3251 
10,584) 
9*4531 
6,2:) 9 ) 
12,201 ) 
4,582) 

J 0,657! 
6,253) 

10,361 ) 
4,195) 
10,501 ) 
19,191 ) 
10,113 » v 
76,382) 

Mds. 

25,8 i 8-| 

33,'44 ■{ 
3'.396 | 
20,841 -j 
35,034 [ 
32,895 { 
30,097 -| 
45,443 
1,01,664 -j 

Mds. 
2,2i,873l 
3.94,774 ) 
1,92,526 t 
3,79,237 i 
i,54,53oI 
3* 0 8,992 f 
1,00,735) 
3,o**437) 

88,5257 

6,98,867 5 
!, 33*8 o 8). 
6,44 » 0 ‘8) 
78,104) 

4,44,215) 
58,216^ 
2,78,37 »> 
58/> 9 6 7 
3,94,337) 

Mds. 

9,49,458 

8,60,552 

6,95,3'7 

5,58,274 

9,20,179 

9.78.538 

1 i,S8,64i 

6,95*927 

10.44.538 


Babu Addonath Banerjee, commenting on the figures shown above for 
the years 1881-87, points out that, while the imports had remained stationary, 
the exports had fluctuated in a marked degree both in refined and un¬ 
refined sugar. Since then, however, it will be observed, the imports have 
vastly increased, while the exports have continued to fluctuate to exactly 
the same extent as formerly. ~ it will further be noted that the increase in 
the imports is mainly in unrefined sugar. The chief item of this increase 
has been the very much larger supplies drawn from the North-West Prov- 
inces by Calcutta and Behar, two very important centres of sugar-re- 
fining, . It i s noteworthy in passing therefore that the increase in imports 
by rail is not in refined sugar, though the foreign imports shown in the 
table (page 342) manifest a considerable increase in that itenru In 1875-76 
Bengal received 150 cwt. and in 1890-91 511, 796 cwt. of refined sugar from 
foreign countries. It will however be seen (page 364) that Bombay is in ¬ 
creasing its supplv of foreign refined sugar to the North-West Provinces. 
(Conf . with p 361.) 

The following tables analyse the returns of the Inter-Provincial 
(external) rail-borne trade of Bengal for the years 1887-90 • — 
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The reader may have observed how very important Shahabad and 
Gya districts are in the supply of sugar. Behar may not incorrectly be 
described as the chief area of sugar-cane cultivation (and Shahabad its prin¬ 
cipal district) just as Eastern Bengal is the great region of date-palm 
sugar (and Jessor the chief district;. In the above analytical tables of the 
Bengal external land traffic in sugar the importance of Behar will be 
fully realized. Thus, of the exports of unrefined sugar that left Bengal 
in the years 1887-88, 1888-89, and 1889-90, Behar furnished the entire 
amount, except about 20,000 to 30,000 maunds. What is, perhaps, of almost 
equal significance (if Calcutta be left out of consideration) the major por¬ 
tion of the imports of unrefined sugar are taken by Behar, a fact to be 
accounted for by the very extensive trade that exists in Shahabad in 
refining sugar. This idea is borne out by an inspection of the table for 
refined sugar where it is shown that fully,half the total exports in that class 
go from Behar, the other half being from Calcutta. 

The chief external provinces that draw on Bengal for sugar are the 
North-West Provinces and Oudh, the Central Provinces, Rajputana, and 
Cent r il India. The trade with these provinces fluctuates often within 
wide limits, but the analyses of the three last years given above are in these 
respects quite normal, and manifest, if anything, a tendency (particularly in 
unrefined sugars) to improvement. . , 

The Intra-Provincial Trade of Bengal by Rail may be now discussed. 
It may be observed that the movement of sugar from one part of Bengal 
to another is that alone referred to in this place, and which it is desired 
to recognize as disiinct from the conveyance of sugar to and from Bengal 
and other provinces. On the subject of this trade Babu Addonath 
Banerji wrote: — 

“ I m ay mention that the trade in r fined sugar is not chiefly between Behar and 
Calcutta It has two distinct currents—one flowing downwards from Behar, and the other 
going upwards from Calcutta. The former loses volume in Calcutta, a small supply 
only going to Western Bengal, while the upward trade, which shows a steady develop- 
me it since 1881-84, has a wider distribution, the chief importers being Behar, Western 
Bengal, and Northern Bengal. The following statement shows the statistics of this 
trade for four years, commencing from 1883-84, since which year the block system1 ot 
registration was extended to the Eastern Bengal State Railway and connected lines . 


Year, ami whence 
exported. 


18*3*84. 
From Behar 
„ Calcutta 
„ Other places 

Total 

1884*85. 

From Behar 
„ Calcutta 
„ Other places 

Total 

188 <;*86. 
From Behar . 

„ Calcutta 
,, Other places 

Total 


To 

Behar. 

To 

Western 

Bengal 

To 

Eastern 

Bengal. 

To 

North¬ 

ern 

Bengal. 

To 

Dacca. 

To 

Cal¬ 

cutta. 

To 

Chota- 
N agpur. 

Total 

Trade. 

Mds. 

5,801 

93 

Mds. 

5,933 

5,55* 

Mds. 

i,475 

Mds. 

j 6 

6,202 

1,680 

Mds. 

Mds. 

69,885 

8,202 

Mds. 

Mds. 

75,824 

19,029 

9,975 

5,894 

i*,474 

*,475 

7,89s 


78,087 


1 , 04,828 

10,899 

1 73 

2,879 

5,095 

29 

3,800 

5i 1 

178 

4,317 

785 

... 

* 2,720 

3,607 

... 

25,806 

33,113 

5,077 

11,072 

7,975 

3,340 

5,381 


26,337 


53,995 

11,396 

63 

3,847 

4,308 

6 

3,429 

6 

3,4x6 

331 


18,676 

3,570 


3 1 ,5-’3 
32,609 
2,884 

11,458 

7,221 

3A3S 

3,647 

■ 

31,255 


47,016 
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Year, and whence 
exported. 

To 

Behar. 

To 

Western 

Bengal. 

To 

Eastern 

Bengal. 

To 

North¬ 

ern 

Bengal. 

To 

Dacca. 

To 
Cal¬ 
cutta. 1 

To 

Chota- 

Nagpur. 

Total 

Trade. 

1886- 87. 

From Behar . 

», Calcutta 
,» Other places 

Total 

1887- 88. 

From Behar . 

», Calcutta 
,, Other places 

Total 

1888- 89. 

From Behar . 

>1 Calcutta 
,, Other places 

Total 

18S9-90. 

From Behar . 

„ Calcutta 

9 > Other places 

Total 

*1,403 

704 

7,334 

*2,537 

53 

14 

2,366 

4 

5,646 

336 

346 

6 

ii f 346 

*,*69 


18,598 

33,398 

1 ,3 s8 

12,107 

19,824 

3,380 

5,936 

352 

12,515 


53,1*4 

10,50a 

17 

3,881 

13,891 

134 

6,051 

16 

456 

11,301 

625 

485 

59 

9,523 

3,018 


13,860 

43,230 

1,869 

10,519 

16,906 

6, 67 

12,383 

544 

n,54i 


57,959 

7,885 

362 

i,736 

13,636 

101 

*,787 

39 

1,299 

8,794 

6,409 

*78 

9,482 

751 


13,5*7 

31,180 

7,565 

8,147 

*4,473 

1,835 

16,50a 

*78 

10,236 


51,36a 

*0,358 

208 

6,533 
34,72 5 
54 

*37 

1,505 

37 

8,195 

*4,983 

*75 

S59 

25 

20,694 

925 

io 9 

224 

45 

35,667 

52,354 

10,566 

31,3*2 | 1,679 

23,353 

584 

21,619 

377 

89,490 

he increase in the exports from Calcutta occurred simultaneously with the 
increase in its imports by sea and coast, and the figures given above show how the 
. Cfi / rtlC i C IS d . 1St fluted in the interior. Western Bengal, which, previous to 

8 0 ar ^ e yjJP 0 ? ^ c ^ iar i now gets the largest supply from Calcutta, 

the Su ^ ar » the ex Ports to Calcutta from Eastern Bengal form 
anfl wtlrnSi 11 ! /" 6 enormous supply of ?ur which annually cotncs to Calcutta 
thbtrS >’ r °Th B » e fi ar 8h0 “‘ d ,«4 1 " e Snored in making a genera- 

jj p | ow ._ e * The figures of traffic for the four years 1S83—87 are given 





Year, and whence 
exported. 

To 

Behar. 

To I T ° 

Western 1 Eastern 
Bengal.! Bengal. 

To 

North¬ 

ern 

Bengal. 

To 

Dacca. 

To 

Cal¬ 

cutta. 

To 

C hota- 
Nagpur 

Total 

Trade. 

18S3-S4. 

From Behar 
,, Eastern Bengal 1 
9 > Calcutta . 

,9 Other places 

Total 

„ *884-85. 

From Behar 
»> Eastern Bengal ’ 
u Calcutta 
>» Other places 

Total 

„ *885-86. 

From Behar 
n Eastern Bergal 
*» Calcutta 
»» Other places * 

Total 

Mds, 

1,627 

37* 

Mds. 

5 *,350 

2,004 

Mds. 

5^07 

248 

Mds. 

6a 

5,63S 

3,628 

Mds. 

Mds. 

63,915 

3,23,23^ 

48c 

Mds. 

) 

\ 

1 ... 

Mds. 

3,15.33* 

3,28,868 

13,066 

1.099 

1,998 

I . 53,354 

6,055 

9,335 


3,87,632 


4,58,364 

2 

5,238 

935 

53,787 

8,336 

61,123 

3,665 

89 

253 

*0,9*4 

8,221 


33, $6j 
2,64,09c 

435 

i ••• 

1 «tt 

86,404 

3,75,000 

25,410 

*,459 

6,175 

3,754 

I9,3S7 


2,97,89c 

t 

3,88,329 

71 

4,907 

1,656 

51,654 

*6,555 

4»Si5 

16 

23 

15,844 

10,393 

... 

20,28a 

2,75,46? 

3,070 

i ... 

i 

7 *,959 
' .. 
36,669 
3,742 

6,634' 

68,209 

| 4,831 

36,359 


2,97,821 


4*03,754 
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INTERNAL 

TRADE 

of 
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By rail. 


Conf. a nth 
remarks re - 
yarding 
l J a •* i-suear , 
pp. 138 , ‘226- 
27, .? ?/, 

i7<>, 3 ( 0 , 34 1 , 
370 . 


Year, and whence 
exported. 

To 

Behar. 

To 

Western 

Bengal. 

To 

Eastern 

Bengal. 

To 

North¬ 

ern 

Bengal 

To 

Dacca. 

To 

Cal¬ 

cutta 

To 

Chota- 

Nagpur. 

Total 

Trade. 

1886*87. 

From Behar 
,, Eastern Bengal . 
„ Calcutta 
„ Other places 

**’iS 

3,893 

849 

76,575 

4 

59,865 

35 

4,339 

3 

83 

ic,6I3 

16,260 

2 

18,596 

1,803 

29,925 

2,24,535 

3T5 

/*• 

1,06,583 

2,58,763 

85,160 

*,193 

Total 

3,757 

1,36,469 

4,34i 

31,958 

20,399 

2,54,775 

... 

4,51,695 

1887-88. 

From Behar 
„ Eastern Bengal . 
„ Calcutta 
„ Other places 

11 

5,357 

1,314 

78,014 

3,57t 

65,543 

26 

69 

11,*53 a 
•54 

*3,411 

23,143 

26,807 

20 

>5 

13,864 

5,081 

56,06a 

2,43,895 

’ 697 

... 

i,37,57i 

3,84,484 

1,14,220 

3,311 

Total . 

6,58a 

»,47,ii4 

ii,755 

53,381 

18,960 

3,00,654 

... 

5,38,486 

1888-89. 

From Behar . 

„ Eastern Bengal . 

„ Calcutta 
,, Other places 

- ii - 

145 

4.583 

i,H9 

5»,393 

6,954 

63,566 

303 

4*9 

7,230 

198 

33,640 

23,106 

29,668 

3,429 

20,667 

2,249 

46,550 
3,95,159 

1,433 


1,21,701 

3,4^,031 

I,06,2^6 

5,4 n 

Total 

5,877 

1,37,114 

7,537 

77,843 

22,916 

3,43,142 


5,78,439 

1389-go. 

From Behar . . . 

„ Eastern Bengal . 
„ Calcutta 
„ Other places 

333 

3,808 

1,338 

1,03,395 

9,921 

89,517 

264 

13,830 

36,*3 * 
685 

23,918 

i5,»o5 

16,852 

3 

9.7'3 

23,624 

10,842 

79 

2,28,803 

2,65,317 

"773 

2,212 

115 

1,054 

3,80,875 
3,»4.29> 
1,46,268 
4,Mi 

Total 

4,4^4 

2,02,097 

40,64! 

55,877 

44,258 

4,94,892 

3,381 

8,45,619 


The reader should very particularly observe the imp " H e externa] 
Bengal in the supply of Calcutta in gtcr. In connectio • ; phat prov- 
,ail-borne trade, the value of Behar has traffic here special- 

ince cannot, however, be viewed as unimportant^11 1 ' jd< , rable quantity of 
ly dealt with. It furnishes Calcutta with a very c , , Be £ ar> Last 
refined sugar,and a fluctuating trade also e ^ ,s . l ® ..f“ tt ^° e d their highest 

year the Exports of gdr from Beharto Calcutta attained ^ & g^ 

recorded amount, v.z. 2,^8,803 maunds. It > , 1 S uffar, 

Bengal that: Calcutta looks for the bulk of its 

as also a large portion of its refined sugar. In the p E turne d 

deals with iheCalcutta trade by itself, this subject will be found return 
to, more especially in connection with the road and river' '' . , j n . 

Summarizing the main facts learned regarding the e- < 

ternal rail-borne sugar trade of Bengal, Babu Addonath Bane.], re 

“ Since the year r £81-84 the intei nal trade of the Lower n^-todlinos has 

East Indian Railway rnd the hast.rn Bengal State Railway and! c no 

Ivon tctfistf.cil under the 4 Mock system of re^i.-tiation, which, , , • s 0 f ^ 

nictension-- to rcgistc-i the entire trade of the Province, but only sue pO , we U 

onotra Jc block to another. The trade since that period ha, been wen 

...stained, as the following statement shows:— 
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Internal Siigar Trade of Bengal . 


Years. 


18S3-S4 

1S84-S5 

1885- 86 

1886- 87 

1887- 88 
188S-89 
1889-90 


Refined 

sugar. 

Unrefined 

sugar. 

Total in 
unrefined 
sugar. 

Mds. 

Mds. 

Mds. 

i,o 4 ,S 28 

4,58,364 

7 , 20,434 

53,995 

3,88,329 

5 , 23,316 

47,016 

4 , 03,754 

5,21,294 

53 ,U 4 

4,51,699 

5,84,484 

57,959 

5,38,486 

6,83,383 

51,362 

5,78,429 

7,06,834 

89,490 

8,45,615 

10,69,340 


n , 1PYlfK , 1 * h ?‘84 was, as already stated, one of deficient harvests, and conse- 
vpg S °r ^?h P T1 ces of food-grams. The quantity of sugar exported during 
a/iinlfifi r °? hen gal to other provinces in India amounted 106,95,317 maunds 
a? „ ,6 ?>° 46 maunds in the previous year, and the large internal trade of 1SS3-84, 
r . "j 3 ? carn fd °n a t the cost of the external trade, which could not 

cWri»- of ^ h X^ eman > ^. car *884-85 was also a bad one, and there were 
r- lln j and internal trade. In comparison with the previous 

bittor Ur. nr i Xt Un o Cr tie ! urni ? r head aggregated 1,37*043 maunds, and under the 
man j . maunds. In 1 885-86 the external trade rose from 5*58,274 

f 11 inX’ 20 * 1 /? maunds, but the internal trade remained stationary, while in 

inKl nf'tlir* 5 v* ar Jhere was a satisfactory increase under both heads. The combined 
l^ywtS^ -ad internal export trade during 1SS3-S4, 18S6-87, and 1889-9. 

Exports from Bengal 


Years. 

To external 
blocks in 
India. 

To internal 
blocks in 
Bengal. 

Total. 

*883-84 

1886-87 

1889-90 , , , | 

Mds. 

6,95,3U 

9,78,538 

*0,4-1,538 

Mds. 

7,20,434 

5,84,484 

*0,69,340 

Mds. 

14.IS.7SI 

15.63.022 

21,13,878 

off h this section ff\\V£adl”° therefore » show ««* there has been any falling 


serve in m a n b vn^ SerV t d th ^ u the a «hor has deemed it desirable to pro¬ 
of the figures^ .f tra'de^r'ior to^SSfi^ °T th Ba , n ? r iji’ S ori &> nal criticisms 
the modern figure a P r,or to 1886-87. In republishing ^ime of hts tables 

inference B^u AHd« +Va I - 8 ^’ 1 ? ave ’ however, been added. The chief 
eve^ asla Xosf the R. 5 ’^ s ^ ,d be draw "> was, that, viewed from 
sionT Tb> more rerenr r , Be r8 ai trade in sugar had manifested an oxpan- 
for in fnanv dire -H ,t tur . ns ~ I,1 , be seen t0 fu,, y substantiate that opinion, 
by 50 per cent ^? [ affic ., has within the past three year- increased 
can in no wav he 3t / a f, a f s j le rai retu , rris a . re concerned, also, the increase 
value of refined siu '^ ,blutc 4 a ,a !' in price, for the wholesale recorded 
on that of the nr ^ ' (carried by rail) manifested an increase in 1880-90 
crease of *&*»» per cent., and unrefined sugar an in- 

and Rii-2 VJJztl nt f he formci ‘ stood at R10-4 a maund in iSsS-89 
1889-90. by 9“90» while the latter was R3-10111 1888-89 and R4~3 m 
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River and Canal-borne Trade.—Turning now to the subject of the river- 
borne trade of Bengal, it may at once be explained that this practically con¬ 
sists of the transactions between Calcutta and Bengal with Assam. It is, 
therefore, an inter-provincial record. Of the intra-provincial transactions 
from district to district, along the rivers of the province, very little can be 
shown in a tabular form. Of the Assam trade Babu Addonath Baner- 
jee wrote:— 

“ Under this head is shown the registered trade between Bengal and Assam earned 
along the Brahmaputra and Megna rivers by country boats and inland steamers. 
The total quantity of such traflic since the year 1881-82 is shown below 

Inter-Provtnetal trade between Bengal and Assam by river. 


IT "■. 7 - ■ 


Imports into Ben¬ 
gal from Assam. 

Exports from Bengal to 
Assam. 


Years. 

Re¬ 

fined 

sugar. 

Un¬ 

refined 

sugar. 

Total 
in un¬ 
refined 
sugar. 

Re¬ 

fined 

sugar. 

Un¬ 

refined 

sugar. 

Total in 

unrefined 

sugar. 

1881-82 

( By boat 
* l „ steamer . 

Mds. 

2 

Mds. 

1,526 

Mds. 

U 53 I 

Mds. 

13,165 

u ,355 

Mds. 

1 , 05,537 

2,666 

Mds. 

1 , 33,449 

3 i , 0 53 


Total 

2 

1,526 

i. 53 i 

24,520 

1,08,203 

1,69,502 

18S2-S3 

f By boat 
* \ „ steamer . 

... 

i »375 

i ,375 

22,783 

9,497 

1 , 33,334 

5,554 

1,90,291 

29,296 


Total 

... 

U 375 

U 375 

32,2S0 

1,38,888 

2 , 19,587 

I8S3-S4 

( By boat 
,, steamer . 

”6 

150 

150 

15 

30,279 

n ,355 

1 , 15 , 9 " 

5,555 

1,91,608 

33,942 


Total 

6 

150 

165 

41,634 

1,21,466 

2 , 25,550 

1884-85 

f By boat • 

„ steamer . 


51 

5 i 

37,202 

17,480 

1,60,515 

5,793 

2 , 53,520 

49,493 


Total 


5 i 

5 i 

54,682 

1,66,308 

3 , 03,013 

1885-86 

(By boat 
* i „ steamer . 


64 

64 

44,185 

15,694 

1,91,803 

8,362 

3,02,265 

47,597 


Total 


64 

64 

59.879 

2,00,165 

3,49,863 

1886-87 

f By boat 
„ steamer . 

2 

14 

7 

19 

7 

44,592 

11,336 

1,71,987 

4,216 

3,83,467 

32 , 5 S 6 


Total 

2 

21 

26 

55,928 

1,76,203 

3 , 16,023 


0 The import trade is unimportant, but the exports show grea c x oqL.H 7 to 
Compared with 1881-82, the increase under refined sugar amounted , n rp has 

128-92 per cent., and under unrefined sugar to 64’84 per cent. The a . f 

been considerable since the year 18S4-85, and is attributable to the steady g 

the trade under favourable conditions.” 

The traffic indicated by Babu Addonath Banerjee in the above table 
may now be brought down to the returns of last year. 

s. 458 
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Traffic on the Brahmaputra and Megna rivers between Bengal and Assanij 




1 aiports into Ben¬ 
gal from Assam. 

Exports from Bengal to 
Assam. 

Years and Routes. 

Re¬ 

fined 

sugar. 

Un¬ 

refined 

sugar. 

Total 
in un¬ 
refined 
sugar. 

Re¬ 

refined 

sugar. 

Un¬ 

refined 

sugar. 

Total in 
unrefined 
sugar. 

1S87-S8 

b f By boat 
* 1 ,, steamer . 

Mds. 

Mds. 

11 

4 

Mds. 

11 

4 

Mds. 

32,265 

10,760 

Mds. 

1,63,099 

9,503 

Mds. 

2 , 43 , 76 i 

36,403 


Total 

... 

15 

15 

43,025 

1,72,602 

2,80,164 

1888-89 

f By boat 
i ^ steamer . 

... 

11 

11 

26,491 

17,291 

1,68,835 

13,101 

2,35,063 

56.328 


Total 

... 

II 

M 

43,782 

1,81,936 

2 , 9 i, 39 i 

x 889-90 

i By boat 
* l „ steamer . 

2 ,353 

72 

402 

72 

6,284 

24,518 

22,053 

1,72,817 

15,573 

2 , 34 ,U 2 

70,705 


Total 

2/353 

474 

6,356 

46,571 

1,88,390 

3,04,817 


slightly but has nor c«t-; i . export-traffic to Assam has fluctuated 
what it was in Y ,ncreased since 1884-85, although it is double 

only rivor-bornefsuga'r trade^rrfR thou P rl1 ‘ he chief item > is *>}’ no means the 
example, of the steamer traffic S J£P r a PP ears in the returns, for 

Canal; on the Hidgellee ( ,„T C Nudcfea rivers ; on the Midnapore 
Canals; and on the ^Gances and’14° ®” ssa Canals; the Calcutta 
cult, however, to prepareSe " n ! nvers ’ !t is somewhat diffi- 

modity like sugar are often conveyed to ‘marts f * T"’ 

ped or sent by train, so that the same. marts, landed, sold, reslnp- 

This error is overcome by selecting : n I"° U t nt ” la >' a .PP ear more than once, 
with Calcutta or with Assam. As fecords of " t SeC , tl f ° ns ’ * uc . h as , the tradc 
carriage the following may be cited JL° d of actual transactions by water 


Years and Routes. 


Nuddea Rivers. 

r>rc than half being to and 
from Calcutta. 

Midnapore Canal. 



Down-Stream. 

Up-Stream. 


Refined 

sugar. 

Unrefined 

sugar. 

Refined 

sugar. 

Unrefined 

sugar. 


Mds. 

Mds. 

Mds. 

Mds. 

TS87-88 . 

1888-89 . 

.1889-90 

10,348 

17,649 

2*,6o8 

41,291 

36,422 

36,930 

5,o8(> 

3 , 72 i 

1,586 

23,526 

25 316 

12 ^ 9 f 

’1887-88 . 

18S8-89 . 

.1889-90 


72,995 

98,960 

43,442 

, 

... 

22 ? I 77 

17,497 

12,817 


23 Ar 


s. 
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Down-Stream. 

Up-Stream. 

Years and Routes. 

Refined 

sugar. 

Unrefined 

sugar. 

Refined 

sugar. 

Unrefined 

sugar. 

Hidgellee Canal. 

The down-stream in this case" 
are exports mostly from 
Calcutta and the up-stream 
imports. 

) 1887-8S . 

[►1888-89 . 

\1889-90 

... 

10,426 

7* ol 5 

I 4 * 99 i 

35 o 

855 

310 

4 ° 

Orissa Canals. 

This indicates the traffic of 
Cuttack, Bala«5or, and 1 
Puri. The imports are { 
chiefly into Cuttack. ^ 

) 1887-88 . 

► I 888-89 . 

\ 1889-90 

... 

37>°57 

4**014 

22,515 

... 

7 i 5 

520 

i, 5 »o 

Orissa Coast Canals. 

The down-stream traffic is O 887-88 . 

mainly exports from<i°»»-S 9 • 

Calcutta. L 8 83 - 9 ° • 

713 

1,720 

2,270 

12,135 

11,793 

26,054 

20 

80 

21 

Calcutta Canals. 

The figures shown as down-"J ^37-88 
stream are imports » n * 0 (.!8S8-89 

Calcutta and up-stream ex- l 1889-90 

The P imp S orts arc mainly from Panspotta and 
Dhappa. The exports go to Kowra- 
pookur and Dhappa. 

26,999 
• 33»465 
18,050 

2,77,121 

2,73.009 

2,84,119 

4,339 

3.290 

2,979 

34,’34 
47,633 
34,404 

Brahmaputra and Megna. 

This trade has already been sufficiently in¬ 
dicated in the table above of Assam 
trade. 





Ganges, Bhagiruthee, Jellinghee, and 
Hooghly Rivers. 

Down-stream here means ira- (1887-88 • 

ports into Calcutta and up- < 1888-89 
stream exports. (.1889-90 

15,757 

7*940 

6,414 

*, 3*4 

559 

929 

4,98 

7,323 

8,232 

3,602 

5,923 

I 7* 2 36 

t. J 


Having now discussed the Bengal sugar trade ^-Pand the 

ings of rail, river, and canal, as carried to and from both theinten 
external blocks of the province, it may serve a usdul putrose ‘o|iv 
a review of all the figures that have been obtained, and to fur "' sh * , • f 

spending statement for Calcutta. Calcutta may be accepted^as the chief, 
if not the onlv, seaport town to which foreign and coasting s PP _ . 

brought to the province, or from which exports are mades by sea- 
balance of the marine transactions has, therefore, to be added t L^thr 

brought to Calcutta by land routes before either the consurapt 
capital can be dealt with or the exports (in most cases reexports) from 
Calcutta by land routes can be rightly understood. Owing i ' . becomes 

overlapmcnt of each and every item of the trade with all others, i ' 

difficuFt to trace out transactions, and the totals in one t.'ible may - 
sight seem to conflict with those shown in another, until the particulars of 

s. 458 
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each table are critically examined. In reviewing the Bengal and Calcutta 
transactions by land routes, it need only be necessary to take the returns 
of one year, viz. 1889-90, but the subject requires to be broken into the 
two sections—Refined and the Unrefined. 

Bengal Province Land-route Transactions. 

Refined Sugar. 

The imports and exports by rail resulted in a net import by the 
province of 5 241 maunds and a net export by rivee of 8,066 maunds. 

_ he ultimate balance by the two routes was a net export of 825 maunds 
on a trade of 1,28,082 maunds imported and 1,30,907 maunds exported. 
The Imports by rail were 7 645 maunds from the North-West Provinces : 
and 52,354 maunds from Calcutta. By river 68,077 maunds from Calcutta! 
lhe Lxports by rail were 16,916 maunds to the North-West Provinces- 
2,030 maunds to the Panjdb; 5,037 maunds to the Central Provinces! 
9,!6 2 maunds to Rajputana and Central India; and 21,619 maunds to 

Calcutta ^ nVer 23,583 maUnds t0 Assam > and 5 2 » 5 6 ° maunds to 

B. — Unrefined Sugar. 

The imports and exports of this class left a net export by rail of 7.10,001, 
"“J* ™ er 3.57,164 maunds on a total trade of 3.75,19, maunds im- 
poited, and 14,43,259 maunds exported. Of the Imports by rail 28,138 
maunds came from the North-West Provinces; 84 maunds from the 
( l m ^" ds fr °m Rajputana and Central India; and 1,46,265 
, ‘'"I, f J'° ln Calcutta^ By river, 72 maunds came from Assam ; and 
were^con ^ S . 5 “ Ca J CUtta - 0f the Exports by rail ,7.083 maunds 
mounds tr g ?hf m P I esidenc y.J 163 maunds to Sind; 1.73.806 

1^0 .67 maund^^ r^ 1 Pr , ov L" ces i 624 maunds to the Panjdb; 

-*** •» 

Calcutta Land-route Transactions. 

—Refined Sugar. 

5 v T n^p a "n a a U net Export oT^" 3 ”* f P ? rt ? f 53 ,824 maunds and 
/,o . J *" * "f f I *'°59 on a trade of 00,562 imported, and 

ss ^ te 

the Ni/am’s territory R gJ PU ,^ na ^ nd Central India : and re maunds to 

to the North-Wesi Provinces r ,^ 68 ’° 77 n,auncls . to Ren S a 5 1,2 maunds 
inces, and 12,351 maunds sent to Assam. 

B*—" Unrefined Sugar. 

an Piy pTa™ of 83,201'maund' C ^ fi import rail of 3 , 62,949 maunds 
imports and 3,60,012 maunds exports'^The Uip^rt^'a 9 ’^’/ 53 madnds 

^ 7 ' 7 cirwi? , , r,,n!t P \?) 4b .305 maunds; and from Rajputana and I 
^ entr \ . FTvpod't / ^ rom the Bengal Province, 3,93,271 

maunds. L . is )y rail went to Bengal 1,46,265 maunds; to the I 

S. 460 
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North-West Provinces 2,596 maunds ; to the Panjab 677 maunds ; to the 
Central Provinces 142 maunds; to Rajputana and Central India 346 
maunds; and to Bombay (port town) 7 rnaunds. 

Calcutta Sugar Trade. 

Before concluding this notice of the Bengal Sugar Trade, it may be 
useful to bring together some of the main facts regarding the Calcutta 
sections. Some of these have already been exemplified, but there are others 
that seem to call for special consideration as, for example, the indication 
that is afforded of the Bengal road-traffic by the registration of trans¬ 
actions carried by carts into or out of Calcutta. Babu Addonath says 
that.:— 

the bulk of the imported sugar is consumed by the me tropolitan population. 
In Calcutta there is a congregation of all nationalities, and the prejudice against this 
sugar is, therefore, not so general here as it is k in the interior; hence almost all the 
foreign sugar that comes in goes to add to the luxury of the towns-people without, in 
any way interfering either with the condition of the sugar-cane cultivation, or the 
sugar trade in the mofussil. How the large imports of foreign sugar into C al< ; ut 
have passed into consumption may be seen from the statement below, which give 
grand total of traffic imported and exported by all routes, /.c. by raii^ 
sea, and coast, and the quantity not exported before the close of the } - r • 

Sugar Trade of Calcutta by h ,li l ° s • 


•r, road. 


1878*79 

1 879 - 3 o 

1880- Si 

1881- 8a 

1882- 83 

1883- 84 

1884- 85 

1885 - 86 

1886 - 87 

1887- 88 


1889-90 


r Refined 

* 1 Unrefined 
t Refined 

* 1 Unrefined 
C Refined 

* \ Unrefined 
(f Refined 

* t Unrefined 
( Refined 

* ( Unrefined 
( Refined 

* ( Uurefined 
( Refined 

* ( Unrefined 
1 Refined 

’ I Unrefined 
J Refined 

*1 Unrefined 
( Refined 

* ( Unrefined 
f Refined 

* 1 Unrefined 
( Refined 

* \ Unrefined 


I* .ports. 


Mds. 

3,37,534 

7,55,092 
3,10,560 
9 , 19,632 
3,69,'33 
7,89,603 
5,10,591 
8,42,475 
5,77,578 
8,17,93! 
5 . 00,044 
10 , 53.516 
3 , 83,927 
9 , 92,035 
3,79,529 
9,3',33t 
4.23,587 
8,90,459 
. 5,46,053 
10,72,876 
4,t3,947 
11,83,888 
4,87,837 

13,13,193 


Exports. 


Surplus of 
imports over 
exports ex¬ 
pressed in 
unrefined 
sugar. 


Mds. 
4,04,435 
2,03,91s 

4,07,047 7 
2,79,691 > 
2,46,845 
3.19,323 

3 , 55,350 
4 , 22,443 
3,7 1,1*9 
3,So,;6o 
4 . 33,* 87 
3,5‘* S7 3 

1,8.:, TOO 

2,93,337 
1,63,415 

2,95,770 
2,00,739 
2,93,278 _ 

3,29,311 > 

3,74,io3 > 

2,01,926 > 
4,38,39* > 

2,85,3ra 
5,74,725 


Mds. 

i,33,935 

3,98,724 

7,76,000 

10,58,135 

9,53,819 

9,16,281 

12,03,266 

11 , 75,846 

n,54,3oi 

14,90,629 

12,75,549 

U,44,78o 


Note. - To reduce the above figures of maunds to cwt. multiply by 

In the Annual Repon of the Inland Trade of Calcutta for 1889-90, it is 
pointed out that there was manifested in that year a recovery of the Calcutta 
trade both in refined and unrefined sugar. The advance under the 
former was 17*85 per cent, compared with the previous year, but in com- 
narison with 1887-88 the present figures manifested a decrease of loot, 
per cent. In the case of unrefined sugar, the traffic was in excess or these 
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years by 2*47 per cent, and 13*08 per cent., respectively. The boat traffic, 
however, showed, a large falling off, which amounted to 2776 per cent. 

• 1 5 e r *°“ owin g analysis of the Calcutta import trade may be here fur¬ 
nished for the past three years : — 

Analysis of the Total Imports of both classes of Sugar into Calcutta. 


Provinces and countries. 

Refined sugar. 

Unrefined sugar. 

1887-88. 

1888-89, 

1S89-90, 

1887-88. 

1888-89. 

1889-90. 

. 

Bchar ..... 

N.-YV. Provinces and Oudh ] 
Madras .... 

Bombay ..11 
Qther countries . . 1 

Mds. 

1,68,810 

19,061 

5.820 

51,190 

1,049 

3,00,123 

Mds. 
1,57,273 
12,323 
9,261 
43,105 
30,999 
1,60,987 

Mds. 

1,06,788 

33,739 

16,382 

36,852 

25,363 

3,78,713 

Mds. 

8,40,657 

56,107 

1,967 

6 

1,24,140 

Mds. 

8,05,230 

46,808 

7,446 

98 

2,24,306 

Mds. 

8,06,163 

2.30,55s 

47,783 

1,28,689 

Total in mds. . 

Total in cwt. 

5,46,053 

3,90,038 

4, >3,947 
3,95,676 

4,87,837 

3,48,45S 

10,72,876 

7,66,340 

11,83,858 
8,45,634 

12,13,193 

8,66,566 

The quantities imported by sea showed a rise of 45*11 per cent, in 
refined sugar, but a decline of 4279 per cent, in unrefined sugar. The 
table above exhibits the countries or provinces from which the supplies of 
Calcutta were drawn during each of the past three years. 

The magnitude of the road traffic may be judged of by the transac¬ 
tions shown in the table below of the Calcutta trade by boat, steamer, and 
road : — J * 


1MPORT3 INTO CALCUTTA. 

Exports from Calcutta. 

Years. 

Sugar 

refined. 

Sugar 

unrefined. 

Total in 
sugar 
unrefined. 

Sugar 

refined. 

Sugar 

unrefined* 

Total 
in sugar 
unrefined. 


Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

( By boat 

1878*79 „ steamer . 

C 1 , road , 

1,11,611 

67,217 

4,75,296 

S?aS3 

7,54,334 

2,55,295 

67,095 
7,703 
68,641 

95,30 3 
265 
55,373 

2,64,040 

19,523 

2,26,976 

Total 

1,78,828 

5.62,549 

10,09,619 

»,43,439 

i,5i,942 

5,10,539 

rBv boat 

*879-So „ steamer . 

1 ,, road 

1,60,196 

95,891 

5.41,623 

1... 

71,823 

9,43,113 

3,14,050 

99.088 
10,536 
37,6 32 

1,6 6,798 
2,1 16 
52,903 

4,14,518 

28,456 

1,46,083 

Total 

W,°87 

6,13,44s 

12,56,163 

1,47,256 

a ,2I,8l7 

5,89,957 

IS8» 8l f By boat 

i88o-8r J „ steamer . 

(. „ road . 

1,13,354 

1.46,263 

4,37,405 

66 

1,66,083 

7,18,290 

66 

5,31,738 

70,597 

>4,947 

39,813 

1,94.353 

3,934 

61,974 

3,70,846 

41,301 

1,61,506 

Total , 

3,58,6r6 

03,554 

1 3,50,094 

1,25,357 

3,6o,26r 

5,73,653 

1881.8a .j®7, °a mC r ' 

\ „ road . 

t, 77,933 

2,03,143 

3,99,635 

1,94,023- 

8,44,515 

7 01,885 

63,499 

11,945 

50,624 

2,03,823 

1,877 

79,307 

3,62^70 1 
31,740 1 

2,05,. c 69 

Total 

3,81.077 

f5,93,708 

15,46,400 

1,26,069 

2,85,007 

6,00,179 
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INTERNAL 

TRADE 

of 

Bengal. 

Calcutta 

trade 

Imports. 





Imports into Calcutta. 

Exports from Calcutta. 


Years. 


Sugar 

refined. 

Sugar 

unrefined. 

Total of 
sugar 
unrefined. 

Sugar 

refined. 

Sugar 

unrefined. 

Total 
of sugar 
unrefined. 

I8S2-83 

(By boat 
„ steamer 
i, „ road . 


Mds.* 

2 , 18,069 

*,93,923 

Mds. 

4 , 17,821 

1 , 07,224 

Mds. 

9,62,994 

5 , 92,031 

Mds. 

' 56,152 

12,776 

39,4oi 

Mds. 

1,54,250 

3,295 

95,261 

Mds. 

2,94,630 

35,235 

1,94,763 


Total 


4,1 *,992 

5,25,045 

15 , 55.025 

*,08,329 

2,53, ff °6 

5,24,628 

1S83-S4 

r By boat 

A „ steamer 
( ,, road . 


1 , 45,804 

2 

2,50,353 

4,64.595 

f> 94 ,693 

8,29,105 

5 

8,20,575 

50,136 

12,306 

29,332 

128,783 

3,327 

94,037 

2 , 54,123 

34,092 

1,67,357 


Total 


3,96,159 

6,59,288 

re, 49,685 

9 *,774 

2,26,137 

4,55,573 

1884-35 

( By boat 
. < ,, steamer 

C „ road . 


7 1 ,867 

i,44,2i3 

4,94,303 

1 , 96,724 

6 , 73,970 

5,57^56 

54,684 

20,096 

28,383 

1,16,427 

3,791 

61,925 

3,53,137 

54,031 

1,33,882 


Total 


2 , 16,080 

6 , 91,026 

12 , 31,226 

1,03,16 j 

1 , 82,143 

4,40,050 

1885-86 

(By boat . 

. < „ steamer 
(. „ road . 


83,933 

l,i1 ,333 

4 , 43,205 

1 , 83,596 

6,53,038 

4,60,928 

51 ,*40 

15,355 

23,999 

98,846 

5,460 

47 , 3»9 

2,26,696 

43,847 

1,05,817 


Total 


1 , 95,266 

6,34,801 

11,12,9^6 

89,894 

1 , 51,625 

3,76,360 

1886-87 

( By boat 

J „ steamer 
(. „ road . 


58,464 

15,476 

96,059 

3 , 54,219 

27 

1 , 88,493 

5 , 00,379 

3^717 

4,28,641 

78,287 

14,909 

24,456 

1,00,629 

4,355 

49,860 

2,96,347 

41,627 

1,11,000 


Total 


*, 69,999 

5 , 42,739 

9 , 67,737 

1 , 17,652 

1 , 54,844 

4,48,974 


It may now be useful to bring together into one table the Calcutta 

trade in both classes of sugar, picking out for that purpose the figures 
which, in the above tables, have been exhibited in various ways with the 
object of demonstrating the sources of total Bengal and Calcutta traffic: 
Sugar Trade of Calcutta as manifested by the returns of marine, rail, river 

and road traffic . 


— 



imports. 



Exports. 


Routes. 

18S7-88. 

1888-89. 

1889-90. 

1887-88. 

1888-S9. 

18S9-90. 

By Boat . 

\ Refined 

Mds.* 

69,376 

Mds. 

79,892 

Mds. 

5 7 , 7 1 4 

Mds. 

60,458 

Mds. 

62,610 

Mds. 

55,666 

1 Umcfined . 

3 , 95>697 

4,06,5 >7 

3 , 9 U 940 

1 , 69,479 

1,65,929 

1,Si,892 

,, InlaadJ 

[ Refined 

* 5,757 

7 * 94 ° 

8,767 

8,483 

14,178 

28,374 

Steamer ( 

1 Unrefined . 

V, 3 M 

559 

U 331 

6,960 

11,722 

28,388 

,, ftast Indian j 

f Refined 

12,044 

12,109 

23,162 

57*093 

1*01,538 

55 , 53 o 

61,499 

' Ry. 1 

t Unrefined . 

58,678 

55,033 

2, 77 . 4 S? 

85,603 

1 , 09,799 

„ Eastern j 

[ Refined 

1,996 

754 

919 

16,761 

9,897 

16,406 

Bengal Ry -1 

[ Unrefined . 

2,43,910 

2 , 95,403 

2 , 65,194 

47,372 

39 ,no 

40,233 

,, Road 

(Refined 

94,565 

78,304 

56,348 

24,544 

22,821 

21,583 

(Unrefined . 

2,49,162 

2,01,972 

2 , 48,558 

47*535 

39,142 

40,795 

„ Sea . *- 

f Refined 

3 * 52 , 3 i 7 

2 34,046 

3 , 49*927 

61,972 

36,890 

1,05,284 

i Unrefined . 

1,24,115 

2,24,40 1 

1 , 28,383 

5,218 

96,885 

i, 73 * 9 i 8 

Total .- 

f Refined 

5.46,053 

4 , 13,947 

4 * 87,837 

2,29,311 

2,01,926 

2,85,312 

(Unrefined . [10,72,876 

11,83,8s S 

^2, 13,193 

3 * 74,102 

4,38,391 

5 , 74,725 


* To express the figures of maunds to cwt. multiply by f, 
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There is, perhaps, only one feature of the above table that calls for 
special consideration. The importance of Behar in the internal and ex¬ 
ternal supply of Bengal sugar has been fully exhibited in what has already 
been said. The East Indian Railway is that by which Calcutta draws 
its supplies of Behar sugar. The amounts, however, brought by that rail¬ 
way to Calcutta are very much less important than the traffic by the 
Eastern Bengal State Railway or byroad. 

It may be said that the Calcutta supplies brought from the Eastern 
Districts are drawn mainly from the region of date-palm cultivation. It 
would not be safe to infer, however, that 2,43,910 maunds brought by the 
Eastern Bengal State Railway and the 2,49,162 maunds carried by road 
were entirely date-sugar. The districts tapped by these routes of transit 
l ave a considerable acreage devoted to cane, but, while that is so, it is 
admissible to assume that an important share of the amounts shown con¬ 
sists of date-sugar. It will be found that the spirit of the remarks below, 
regarding Madras, would lead to the inference that the chief reason of the 
Madras success in the recent sugar trade, is the large amount of palrn- 
sugaf which it turns out, and it has e\cn been assumed that Bengal, being 
deficient in that respect, has failed in the competition with Madras. There 
is little that directly supports an opinion for or against such a conclusion, 
but, trusting to personal observation alone, the writer would be more dis¬ 
posed to arrive at the very opposite opinion, if indeed, it be necessary 
to seek for any external explanation of the modern phase of the sugar trade, 
by which Bengal has lost or found unprofitable the foreign market which 
it formerly held, while Madras has taken its place. It would seem far 
more likely that the admixture of date-palm sugar has lowered the repu¬ 
tation of Bengal sugar than that the absence of that form of the article has 
rl r^ r cC. ,a !cd the value of the Bengal commodity. The subject seems de¬ 
serving of carefe! investigation. 

Beet-sugar begaT? tp .be first imported into Calcutta in the year 1884-85, 
since which date, it will be observed, there has been a serious decline of the 
imports of Indian refined sugar by land routes, particularly by boat and 
road. This may be accepted as demonstrating largely the decline of the 
refining industry of Eastern Bengal —a direct result, therefore, of the traffic 
in cheap imported sugar. The exports by sea in refined sugar appear to be 
very largely re-exports of foreign sugars. This trade would seem to have 
developed in the same ratio with the imports of foreign sugar, so that an 
additional evidence is thereby obtained of the declining importance of the 
refining art of Lower Bengal. In Behar, however, that industry has r. ' 
been in any way injured, but, on the contrary, has greatly improved, for 
the supplies of both classes of sugar drawn last year from Behar were 
higher than in any former year. It thus seems provable that the traffic in 
palm-sugar may have been more seriously affected than in cane by the 
modern tendencies of the trade. 

Babu Addonath Banerjee (of the Statistical Department of the Bengal 
Government) in his very able statement of the sugar trade of Bengal, 
discusses the question of the Calcutta surplus of total imports over exports, 
in relation to the population, and ariives at the conclusion that the t al- 
cutta consumption for the seven years previous to 1886-87 amounted to 12 
seers 4 chattacks of refined sugar, or (ii expressed in unrefined sugar) of 
30 seers 9j- chattacks per head. The figures by which this result was 
obtained may be here exhibited, since thev are instructive in themst Ives 
apart from the subject of consumption per head of population. Babu 
Addonath Banerjee wrote as follows : — 

Ar ? ur Pl us ?f imports over exports has considerably increased since 1878-70. 

AUof allowing a third of the annual surplus for stock jn trade, there remained tnt 
following quantities for consumption during each year since iSSo-Si: 
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Conf. with pp. 
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231, 266, 270 , 
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Consumption per head of population, consisting of goo,000 souls , expressed 
in refined and also in unrefined sugar. 


Refined Sugar. 

Unrefined Sugar. 

trade. 
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Year. 

Quantity. 

Rate per 
head. 

Quantity. 

Rate per 
head. 


1880- 81 . 

1881- 82 . 

1882- S3 .... 

Mds. 

2,06,933 

2,82,169 

2,54,085 

Sr. ch. 

9 3 

12 8 

11 4 

Mds. 

5 , 17,334 

7 , 05,342 

6,35,213 

Sr. ch. 

23 0 

3 i 5 

28 3 


Average 

2,47,729 

10 15} 

6,19,323 

27 8 


1883- 84 • 0 • • 

1884- 85 .... 

1885- 8 6 .... 

2 , 44,341 

3,20,871 

3 ,» 3,559 

«o 13 

14 4 

13 i5 

6,10,854 

8,02,177 

7.83,898 

27 2 

35 10 

34 *3 


Average 

2,92,924 

13 0 

7,32,310 

33 8 


1886-87 . • • 

Average for Seven Yf^ars 

3 , 07,814 

13 J <> 

7 , 69,534 

34 2 


2,75,682 

12 4 

6,89,205 

30 9 \ 


“ Thi; high -te of consumption sh^ownin 

wondered at, considering h Entity of sugar passes daily into consumption in 

of the townspeople- A Iff ^ otwhich thereare a hundred sorts, an. confec- 
Cr-lcutta in llie^nape of sweetmeats,^ot^n^b|^ numb and there W scarcely any 

Sty where there are not two or three such shops. Then an-j n , a great number of 
people in Calcutta have taken to drinking tea, and tb/£ necessitates tlie use of 

SUg “S milar information for the remaining forty-.four districts in the Lower Provinces 
• ot a t v, table, and wc have, therefore, to depend for a general knowledge of the 

- hiect on the annual administration reports of Commissioners of Divisions. ir J* 5e 
snorts do not show that any diminution in the cultivation of su^ar-cane has taken 
nhee in producing districts. The great bulk of the sugar produced in Bengal is, » • 

^taoCTnsSmed in the shapf of^r. The use of refincdwgn or ch;nu onthe 
other hand is confined by its dearness to the wealthy classes, and ' tl3th ® tioI , by the 
<n demand in hcad-miarters towns of distort and sub-dtvisions for consu pt ^ the > [oca , 
well-to-do people. The sugar refineries m Bengal turn out ctuni ^accord gt > _. brk . 
demand in India, as well as in foreign countries. Whenever, therefore, ™| r oth(M . hand> 
nes;. in demand for this class of sugar, these refineries suffer, but, o at a ,, nv 

the rural and urban population enjoy the luxury of getting more ,f t t a ] ow 

price in the same way as the metropolitan population gets more ch. . , m _ 

price when it is imported in large quantities from foreign counti ies. - , 

merce in sugar is prodigious, and, with facilities afforded by roads, _/ • 

canals, in rapidly increasing, but its consumption is very unequally distribute • * 

is still regarded as luxury among the poorer classes, who can barely aliord to r 
meals of rice a day.” 

in concluding this brief notice of the Bengal Sugar Trade, it may be 
remarked that, although we do not possess a definite statement of the area 
under cane and sugar-yielding palms, the registration of rail, river, and 
canal traffic is more exhaustively recorded in the Lower Frounces than, 
perhaps, in any other part of India. A more detailed review of the inform¬ 
ation thus availal le may help, therefore, to convey an idea of the very great 
importance ol the internal traffic in sugar, and at the same time may throw 
light on the trade of other provinces regarding which the statistical 
information is less perfect. To complete this review of the Bengal 

S. 464 















































Products of India . 




. TT „ , M „ . < lr WnU\ SACCHARUM * 
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traffic in sugar, the reader requires to consult the section below, which fur¬ 
nishes tabular statements of the coastwise trade. 

2.—BOMBAY. 

In order to convey an idea of the chief items of the Bombay Internal 
rradcin Sugar , it is, perhaps, only necessary to furnish the tables which will 
be found below. The river traffic of the presidency is believed to be less im¬ 
portant than in Bengal, and as to the road transactions it may at once be 
said nothing whatsoever is known. Should the reader wish to construct a 
statement of the total sugar trade of Bombay, it would be necessary to 
bring into one place the imports and export's shown in the section of 
Foreign Trade, with those here given for the Rail-borne and those which 
will be found below' as Coastwise Traffic. The particulars of the trade 
with provinces for which separate chapters have not been furnished in this 
rcvjew of the sugar trade, such, for example, as the Central Provinces, can 
be worked out by the reader picking out the items of exports from Bom¬ 
bay, from the Panjdb, North-West Provinces, and Bengal, etc., into the 
Central Provinces. These items would represent the chief imports, and 
similarly the exports from these provinces appear as imports into Bombay, 
the Panjdb, the North-West Provinces, Bengal, etc.— 

Analysis of the Bombay Presidency Sugar Trade for the years i888-qi. 
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From or to 

Refined Sugar. 

Imports into 

Exports from 

1SS8-S9. 

1889-90. 

1S90-91. 

1SS8-89. 

1S89-90. 

189091. 

British Provinces. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

23,934 

19,681 

12,429 

249 

1,675 

170 

Bombay 







Sind .... 



I 




Bengal 0 . 

4 U 




2 

17 

North-West Provinces 







and Oudh 

3,787 

6,099 

io ,373 

2 


10 

Pan jab 

39 

13 

4 

49 

7 

63 

Central Provinces 

95 

13 L 

51 

85 

148 

254 

Berar . . 

39 

90 

4 i 

153 

B 975 

250 

Native States. 







Rajpntana and Central 


'At 





India 

265 

109 

434 

3,466 

3 > 4 Si 

8,890 

Nizam’s Territory 

1,029 

234 

263 

56 

no 

73 

Mysore 

15,197 

29.987 

40,405 

... 

23 

107 

Seaports. 







Madras . , 

1 13 

18 

276 


... 

... 

Bombay 

Calcutta 

4 , 77,501 

... 

4 , 59 /'10 

6 , 34,740 

384 

*i »4 

57 

Total 

5 . 33,41 fi 

5 »t 5 » 95 i 

6 , 09,013 

4,344 

9.390 

9,891 


Presidency. 

466 


S. 466 















































SACCHARUM 

Sug ar. 


Internal Trade in Refined 


INTERNAL 

TRADE 

Of 

Bombay. 

Presidency. 


Port Town. 

467 


Unrefined Sugar. 


From or to 

Imports into 

Exports from 


1888-89. 

1889-90. 

1890-91. 

18S8-89. 

1889-90. 

1890-91. 

British Provinces. 

Madras . . • 

Bombay 

Sind .... 
Bengal 

North-West Provinces 
and Oudh 

Panjab . 

Central Provinces 

Berar 

Mds. 

59>M5 

17,176 

2,15,170 

9,948 

744 

189 

Mds. 

44,164 

37,o83 

2,83,27s 

4,453 

1,086 

77 

Mds. 

2,44,820 

73,315 

4,86,279 

31,605 

3,634 

478 

Mds. 

24 

7 

13 

23,345 

61,789 

Mds. 

2,434 

21 

7 

76 

28,046 

91,885 

Mds. 

15 

22,157 

98,904 

Native States. 







Rajputana and Central 
India 

Nizam's Territory 
Mysore 

3*323 

443 

1,052 

4,864 

347 

4,214 

9,567 

2,333 

71,011 

10,024 

410 

S,i 65 

337 

H4 

7,218 

241 

151 

Seaports 



1 

1,71,242 




Madras . 0 

Bombay 

Calcutta 

A 49»3M 

I 

2,47,157 

65,780 

60,469 

34,837 

Total 

5>56,5o7 

6,26,724 , 

10,94,285 

1,61,392 

1,91,604 

1,63,523 


188S-91. 





Refined Sugar. 


From or to 

Imports into 

Exports from 


1888-89. 

1889-90. 

1890-91. 

18S8-89. 

1889-90. 

1890-91. 

British Provinces. 

Madras . . . 

Bombay 

Sind 

Bengal 

North-West Provinces 
and Oudh 

Panjab 

Central Provinces 

Berar 

Mds. 

76 

284 

3 

50 

20 

12 

Mds. 

»,974 

23S 

4 

49 

Mds. 

57 

285 

33 

7 

Mds. 

i,973 

4-77,5°' 

3 

5,538 

3.926 

82,053 

40,357 

Mds. 

i ,837 

4,59,610 

6,031 

6,449 

57,770 

3 S,42S 

Mds. 

2,620 

6,34,740 

26,080 

35,850 

1,16,901 

65,909 

Native States . 







Rajputana and Central 
India 

Nizam’s Territory 

M ysorc 

8 

26 

‘892 

8 

197 

93,Si8 

23,010 

70,375 

22,421 

68 

1,66,432 

25,444 

91 

Seaports. 







Madras 

Bombay 

Calcutta . . 


... 

... 

... 

... 

5 

Total 

453 

3, >83 

5 S 7 

7,28,179 | 

6,62,989 

10,74,073 


s. 467 
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and Unrefined Sugar in Bombay. (G. Watt?) 


From or to 


British Provinces . 
Madras 

Bombay . .) 

Sind . 

Bengal 
North-West Provinces 
and Oudh 
Panjab 

Central Provinces 
Berar 

Native States, 

Rajputana and Central 
India 

Nizam’s Territory 
Mysore 

Seaports, 
Madras . . 
Bombay 

Calcutta . . 

Total 


Unrefined Sugar. 


Imports into 


Exports from 


SACCHARUM s 
Sugar. 


INTERN \L 
TRADE 
Of 

Bombay. 


1888-S9. 

1889-90. 

1890-91. 

1888-89. 

18S9-90. 

1890-91. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

8 

5i 

5,294 

21 

52 

2 

65,780 

60,469 

34,837 

249,314 

2,47,157 

1,71,242 

167 

37 o 

*74 



... 

2,46s 

3,399 

1,027 

‘”183 

111 

33 

568 

352 

526 

99 

141 

106 

... 

29 

S 

608 

53 

599 

53 

30 

... 

18 

2/ 

11 7 


310 

16 

8,525 

2,S64 

2,835 

... 

... 

25 

9 

52 

1 


901 

16 

... 

... 



7 


... 


... 

69,044 

65,918 

4U923 

2,53,777 

2,50,45* 

i,74>935 


nidy ul saici mat the most striking feature of these tables is the very 

arge amounts of refined sugar consigned by rail from the Bombay Port 
own to the Presidency (6,34,740 maunds), to Rajputana and Central 
n 1a (1,00432 maunds), and to the Central Provinces (1,16,901 maunds). 

ese may be said to be the amounts of foreign sugars which were drained 
by the interior tracts in 1890-91 from that chief port of Western India. 

trianner m which these imports have increased, year by year, gives a 
better indication of the effect of the imported sugars than can be obtained 
from any other source of inquiry. The remarkable increase in the con- 
sumption in Rajputana and Central India is peculiarly instructive, since 
oreign sugar is[ there reaching a country where Hinduism is certainly all- 
powerful. While there is thus demonstrated to be a largely augmented'con¬ 
sumption of foreign sugar in Western India and the provinces that draw 
supp ies fiom Bombay, it cannr t, however, be held that these imports have 
from itrade in the Native article* On the contrary, it will be seen 
West JW^° f l Bor T bay Presldenc y imports of gtlr from the North- 
188S-80 t ‘ th f Se have ^creased from *,15,170 maunds in 

mav ho m> rnaunc ^ s ‘ ln 1890-91, and an even more notable example 
the imports in "1888 ! u PP hes , dravvn b y Bombay Presidency from Madras: 
increased to 2,44820 59 ’ H5 whereas last >’ ear the >' had 

DrovLcei Se ^ n tbat in Bombay, as in Bengal and all the other 

suddIv nf 01m n r ’ ^ ere | ias recently not only been a greatly increased 
crown siuyar^i ar ^ r °l n ^ ore 'ff n countries, but the consumption of Indian- 
grown sugar has also expanded to an even greater extent. 

It 1 3 '~ N0Rth -WEST provinces and oudh. 
th e RaiCblyTsu^y T e T, y ,Y *° exp,a .' n lhe ‘ abIe * hi . ch ' ,lo "; s . on 

juga 1 rade of these provinces. The chief ite m of in- 


Port Town. 


Conf. with 
PP • 36 1 , 569, 
37 o . 


Consumption 
by Hindus. 

Conf. with pp. 
3 ~ 4 j 377 • 


Increased 
consumption 
of sugar. 


N. W. P. 5: 
OUDH. 
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INTERNAL 
TRADE 
Of N.-W. P. 
& Oudh. 


terest is the very large quantity of gur which these provinces export to the 
Panjab. This trade will, however, be seen to indicate a very considerable 
contraction during the past three years from 13,32,749 nraunds in 1887-88 
to 9,35,620 maunds in i 889 " 9 °* The trade in that article with Bombay has, 
however, been greatly increased, and (hat to the Central Provinces greater 
than in 1887-88, though less than in 1888-89. The exports of refined 
sugar from these provinces to the Panjab have also been greatly aug¬ 
mented during the three years under notice, so that, it will be added, the 
grand totals of the exports of both classes taken together have been fully 
maintained. The imports are, comparatively speaking, unimportant, and 
are drawn mainly from Bengal. 


Repined Sugar, including Sugar-candy. 


From and to 

Imports. 

Exports. 

1887-88. 

1888-89. 

1889-90. 

18S7-88. 

1S88-89. 

1S89-90. 

British Provinces . 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras • 

Bombay • • 

Sind . ■ • • 

9,007* 

43 

2 

7 

8 

7,627 

1,185 

3,787 

603 

6,099 

633: 

Bengal 

Panjdb • • • 

46,365 

305 

7 ,i 2 7 

349 

16,916 

98s 

io ,373 

1,29,076 

7,868 

I, 37 ,i 2 i 

7,643 

2 ,i 7 d 43 

Central Provinces 

49 

3 i 

37,138 

8 ,577 

19,543 

Berar 


... 


13,749 

1,420 

6,879 

Native States . 







Central India and Raj- 

24 

112 

336 

98,449 

1,86,742 

1 , 73,240 

putana. 

Nizam’s Territory 

... 

... 

... 

42 

21 

7 & 

Mysore 

- 


... 

9 

2 

7 

Chief Seaport Towns . 







Madras 

Bombay 0 • 

Karachi 

Calcutta . 


5,538 

2 

27,223 

3 

6,03 d 
2 

23,262 


50 

8 

2,603 

2 

238 

3 

2,461 

Total 

55,744 

40,402 

47,573 

2,98,556 

3,48,803 

4 , 33 > 9 6 i> 


From and to 


British Provinces. 

Madras 
Bombay 
Sind . 

Bengal 
Panjab 

Central Provinces 
Berar • . 


Imports. 


1887-S8. 1888-89.] 1889-90, 


Mds. 

601* 

3 

1,58,313 

7,915 

1,225 


Mds. 


1,25,416 

26,628 

22 


Mds. 


i,73,So6 

39.364 

189 


Exports. 


1887-88. 188S-89 


Mds. 

952 

1,84,7/2 

2,01,039 

4,i74 

13,32,749 

i,75,9<* 

49.522 


Mds. 

2,15.170 

2,01,725 
11,878 
i 3 ,i 5 ,h 5 
3,13,128 
70,261 


1889-90. 


Mds. 

2,83,278 

1,38,122 

28,138 

9 , 35,620 

2,74,099 

95,657 


♦ In 1887-88 the distinction was not made into Presidencies and Port 1 owns. 

+ i i a communication received since the above wa* sent to Prt: s, the Director 01 
T rind Records and Agriculture draws the authors notice to the fad that in 1 ^ 9 '-' 1 
these provinces imported 26,080 maunds of refined sugar from Bombay. These 
appears to have been foreign sugar. It is given in the table of exports Irom bombay* 
page 364. Conf. with p. 3 y 8 . 
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and Unrefined Sugar in Panjab. 


SACCHARUM: 

(G. Watt.) sugar. 


Unrefined Sugar, Molasses, Gur* 


From and to 

Imports into 

Exports from 


18S7-88. 

1888-89. 

1SS9-90. 

1887-88. 

1888-89- 

1889-90^ 

Native States. 

Central India and Raj- 
putana. 

Nizam’s Territory * 

Mysore 

Mds, 

689 

Mds. 

b 52 i 

Mds. 

3,«22 

Mds. 

14,90,061 

6S 

Mds. 

13,09,1 Si 

43 

Mds. 

14,31,088 

45 

Chief Seaport Towns. 

Madras 

Bombay 

Karachi 

Calcutta 0 • 

... 

‘"183 

10,172 

III 

2,595 

... 

2,468 

'9 

7,294 

3,399 

267 

47,783 

Total 

1,68,746 

1.63,949 

2,19,094 

34 , 39,303 

33,46,282 

32 , 37 , 49 ^ 


= INTERNAL 
TRADE 
Of N.-W. F. 
8c Oudh. 


4.—PANJAB. 

The table given below fully demonstrates the Rail-borne Sugar Trade 
of the Panjdb. It is unnecessary to repeat what has already been shown 
that this province depends mainly for its external supplies on the North- 
West Provinces and Karachi. The Panjdb, like Bombay and Sind, con¬ 
sumes a large amount of foreign sugar. These three provinces, in fact, may 
not inaptly be characterised as India’s present market for that commodity— 


PANJAB, 

„ 469 t 

CottJ. wttn 
P- 179- 


Refined Sugar, including Sugar-candy. 


From or to 

Imports into 

Exports from 


1887-88. 

1888-89- 

1SS9-90. 

1SS7-S8. 

1888-89. 

1889-90. 

British Provinces . 

Madras . . . 

Bombay 

Sind . . . . 

Bengal 

North-West Provinces 
? nd Oudh. 

Central Provinces 

Mds. 

5 

2,347 

1,823 

1,23,764 

Mds. 

49 

1,598 

2,707 

1,37,121 

Mds. 

7 

1,263 

2,030 

2,i7,M3 

Mds. 

5 

29 

15 

290 

Mds. 

39 

1,211 

1 

349 

20 

Mds. 

26 

12 

260 

3 

985 

Native States. 







Rajputana and Central 
India. 

1 

171 

103 

310 

980 

1,002 

Seaports . 
Bombay 

Karachi . [ 

Calcutta . * ) 

3,946 

1,20,517 

4,7<>9 

3,929 

1,05,006 

5,533 

6,449 

92-565 

1,906 

6 

21 

34 

20 

52 

24 

4 

17 

Total 

2,57,112 

2,56,204 

3,21,466 

710 

2,696 

3,509 

Reduced to Gdr . 

7.71.336 

7,68,612 

9.64.398 

2,130 

8,088 

6,977 

~ - - 

JL 


_ 

---ss= 

r~r~; 


S. 469 
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Comparison 
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Unrefined Sugar, Molasses, Gur, etc. 




Imports into 

Exports from 

From or to 







1887.88. 

18S8-S9. 

1889-90. 

1887-88. 

1S8S-89. 

1SS9-90. 

British Provinces. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 




Bombay . 

26 

13 

76 

793 

9,948 

4,453 

Sind ...» 

605 

*35 

103 

58,496 

52,367 

1,12,053 

Bengal . 

3,156 

4 , 3 oo 

‘ 9,624 

22 

... 

S 4 

North-West Provinces 

14 . 37,555 

12,15,1*5 

9 , 35,620 

7,849 

26,628 

39,364 

and Oudh. 







Central Provinces 



2 

3 i 

208 

44 * 






Native States. 





3 , 49 , 1*5 

2,20,141 

Rajputana and Central 

2 77 

*95 

6S6 

i, 49 , *05 

India. 






2 

Nizam’s Territory 

... 

... 





Scafiorts. 

Bombay 

7 i 

99 

141 

65 

568 

352 

Karachi 

15,389 

. 31,037 

2,919 

346 

100 

404 

Calcutta 

7 , *49 

3,827 

6 77 



305 

Total 

14,64,228 

12.54.721 

9,49,848 

2,16,707 

4,33.934 

3 , 77,599 


5.— MADRAS. 

The want of details of the rail-and canal-borne trade fSSffo what 
dudes the preparation of a statement of the Madras ‘ appear 

has been furnished for the other provinces. It does not, 1 hmua-bt to 
that any additional information of much moment has been& 
light since the appearance of Babu Addonath Banerjee s no •?. J 

so that the following passage may be accepted as mamfestrng the chi 
points of interest in the Madras trade. The reader should, howeve » 
pare the statements made below with the returns of foreign trade a 
and those of coastwise transactions on a further page — 

Export Trade op Madras compared with that of Bengal — ** 
connection with this subject it will be necessary, in the: first.instance, to mmmem 
del : i the condition of the sugar market in the Madras Presidency. I he tot \ 
from tnat Presidency of refined or unrefined sugar by sea and coast since t - y 
1876-77 were as follows :— 

S. 47i 
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SACCHARim 

Sugar. 


Years. 


1876- 77 

1877- 78 

1878- 79 

1879- 80 

1880- 81 
1SS1-82 
1883-S3 

1883- 84 

1884- 85 

1885- 86 
1SS6-87 


Refined Sugar. 


To 

foreign 

ports. 


Unrefined Sugar. 


Cwts. 

20,997 

16,774 

802 
661 
5,310 
12,535 
13,290 
3U579 
34,73o 

17,782 

23,834 


To coast 
ports. 


Cwts. 

15,003 

8,369 

9,707 

26,065 

28,178 

65,342 

79,528 

72,802 

81,24s 

83,114 

H3,559 


Total. 


To foreign 
ports. 


Cwts. 
36,000 
35,143 
1 0,509 

26,726 

33,988 

77,877 

92,818 

104,381 

116,028 

100,896 

!37,393 


Cwts. 

410,184 

358,774 

216,604 

258,559 

494,375 

789,684 

1, * 19,930 

1 , 347,273 

980,884 

1,126,794 

938,906 


To coast 
ports. 


Cwts* 

892,52 

76,751 

84,610 

193,967 

19.1,002 

199,003 

238,836 

206,406 

194,966 

188,12s 

224,819 


Total. 


Cwts. 

*199,436 

435.525 
301,214 

452.526 
6S8.377 
9 SS,0S7 

i, 358,/66 
i, 553.6S 4 
1, 1 75»350 
i,3»4,922 

U‘63,785 


The above table shows that, m the case of refined sugar, by far the largest ex- 
ports went to the coast ports m India, while, as regards shipments to foreign ports 
considered below”. ^ Both these sections of the trade will be separately 

In ,oo e c 0 aSe SU . ?a L r ’ a ma r ke( ) increase in exports commenced in the 

year 1881-82. The bulk of the supply is consumed within British India, the chief 
consumers being Bengal, Burma, and Bombay. The development of the trade in 
refined sugar is of recent date, and is entirely due to the establishment of sugar refi- 
neries on an extended scale. 1 en 

Unlike Bengal, almost the whole of the exports of unrefined sugar from the 
Madras Presidency go to foreign countries. Its transactions with these ports have 
risen enormously since 1880.81, but its despatches to coast oorts have been pretty 
IS s !" ce y? ar - 1 h « customs returns ol that Presidency for the year 1&0-81 
con?V K*j folIo ' vla S ret " arks °n that subject The trade in sugar shown a 

n^wde^ b The l^c^^e ’s'due'to I, aimsk*demand 1 in n the 1 London^rnmkets^lrailto the 

ihe largest increase occurred during 1883-84, in which r„i.„ • r „ 

account of the progress of this trade is given in the Ann.nl \/, 1 * * ?S ,n ? 

Trade and Navigation of that Presidency :the Sea-borne 
amounted to 400,000 cwts., valued at less than i S S lakhs In^the^veafnn'w barC ^ 
they rose to i, 47 s . 1 600 cwts., valued at more than So* lakhs showman r0 P°'t 
2 ? r 7 per cent. 111 quantity arntof 315-8 per cent, in value h.,rino- ?bt J ase - "j 

tile cultivation of the cane has increased bv about nys per cent •?„ 1 a, ‘ |K ' rlod , 

I ndian products generally by 33 ’8 per cent. A large quantity o?unXed , ?- ports ° 
exported from this Pre -dency is made from the juice of the palmyra arif dat'e^er'- 
but there are no accounts to show the area covered by these trees growim-- on waste 
•mds, much less the increase since 1875-76. The development 1 *k *' • 1 . ; 

;a ; been very marked since iSSo-Si? but the value hL noVincriiseifhitl^ sam'e 
as Quantity exported. In the year underreport there was a fall : n 
lt ls A said .» t0 harve st; of beet-root in Europe, and large supplies 
unTehned™ Am ' nCa - Tbc bulk ° f thc e *P 0fta P- cent!)of 

"Considerably more than two-thirds of the refined article was consumed within 
• RritioK Cwts, R British India.*- and thc remainder by .foreign countries. 

Burma a6,s< ’ 1 **> 66.944 Almost thc whole of the refined sugar is manufactured 

Bumhav 22,051 3- 71 at ,^ e ^ska factory in Ganjam, owned by Messrs. 

Bengal 21,103 3,23, s-4 Minchin & Go. and at two other factories established by 

Manufacture is nl • ^ ssrs * Parry & Co. in the South Arcot district, 
gentleman : n thn r,?«. Ca j^ le . ou t to a small extent at a factory established by a native 

M In 1884-8- th ter “ lstn ct at Iruvelipet. 

f^et-sugar in Euronr ?, Xports off largely, owing to the increased production of 
*1 here was som* ’ * le Su £ ar bounties, and the fall in prices the London in market. ’ 
those of iSSa.R l J )r< i VeTnon * in the following y'*ar, but the figures were still belmv 
consequent 1 unon f4 1 ^ 2 " R 3 , and the trade clid no altogether escape the evil effects 
f uic enormous supply of beet-sugar in England. The following 
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extract from the Trade and Navigation returns for 1885-86 gives the result of the 
transactions during the year“ 1 lie condition of the sugar trade was somewhat better 
than in the previous year. ‘ The increase in quantity was 13*5 P e r cent * but 'alue by 
only 1 *4 percent., owing to lower average prices than in 1884-85 consequent on the 

production of beet-root sugar in Europe. The exports of refined sugar amounted to 

C were confined to Ceylon, Bengal, Bombay, and Burma. The 

bulk of the unrefined sugar, 79L2I7 cwts., out of i,I 7 L 937 cwts., was shipped to 

En ^B n y'far the largest supply of unrefined sugar goes to the London market for the 
purpose of being refined and for brewers’ purposes ; also for feeding and■ fatte k 
cattle. In 1885-84 it was ascertained that the cultivation of the cane in Madias had 
increased by about* I 9'5 percent., and it was further stated that 

unrefined sugir (jaggery) exported from that Presidency rvas mode from tne^uK 

of the palmyra and date trees, but there are no stetet.es to show the area ^overea .uy 
these trees growing on waste lands. 1 he juice is obtained from th t‘ a f f > f ; 

off the male spadix when young and from he cut n P° rt ™ ' 0r b oil e d down 

months a continual flow. 1 he liquid is at firstclear, otherwise puri- 

1 1 a thick syrup, which granulates on cooling, and const.tu , immedia tely boiled 
lied, the coarse, brown sugar called jaggery. M tnc juice the inU)X i cat ,ng 

it becomes turbid, and passing into the vinous , J s0 answers the purposes 

drink called toddy. This kind of sugar sells ve^j E>. (iS8 ,.g 5 a t U. per pound 

of the London market, where coarse su ff a i insee d ca ke. ’ Now- thes conditions 
to be used for fattening cattle in the plac , r, m Bennr.l* which supplies refined 
do not exist in connection with the sugar XP date-sugar mentioned above. J he 

cane-sugar, which is much dearer than t e - J the Officiating Director:- VVith 

following remarks were made on this point Dy Ma d ra s, it appears that 

regard to the increase* export su pply from date and other palm- 

Madras obtains a very large proportion of lts su - producing 22,00,000 maunds of 
trees. The area under ^^^^.^.^r-cane.Prcducing 26,00, 000 maunds of 
coarse sugar, against 57,oooacr therefore, to arise irom the possession of 

sugar. The superiority of M ;i - rl |“ a Ppeais, th t * stion of the relative condition 
this large area under sugar-produi .mg tre a m cannot be solved merely by a 

of the sugar-cane from tbofe Provinces? Dat^ugar is not dist.nguislied 

“ZKsS™ as it necessitates a consider 

in 'thoTS Madras sugar, are ^ ^ 

for cheap coarse sugar in England. Rnmhflv has been quite 

The success of Madras sugar m Bu [ ma .^ t ? a f it ^due to palm-sugar 
as marked as in Bengal, ®tl>lana 1 ^ {ct tkat Madras sugar 

will hardly, as the writer thinks, hold gw^The. a cheap sugar 

is cheaper, or rather that Madras ha ? ''“^ d ^ n ke f s m0 re likely to be 

oi me »g»r wile hi Sou.h 

^TRANS-FROHTIERICAND, TRADE IN SUGAR TO AND 

It will be seen from the tables below that tll,s J”"j IStS 5^' being 
exports Nepal obtains the largest amount of unrefined sug . D e, 

“CS by iUmir ? nd by the traffic 

In refined sugar the largest quantities are shown as coi v > y 
railway just mentioned, and the next most important transaction 

■ possessor very nearly as gr eat an area untol 

Mndras Thc P im P orts into talcnUa from Eastern above 

participate in .-Conf. withpp • r3 $, 220-227, 23u 266, 270, 5/0, 362, o®'. a 
Pa oft. Prod . 
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Products of India. 


% 


to and from India. 


(G. Watt.) 


SACCHARUM : 

Sugar. 



1 M ports. 

Exports. 


18S8-89. 

1889-go. 

I 890*9 1 . 

1SS8-89. 

1889-90. 

1S90-91. 

Kashmir . 

Cwt.* 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Nepal 


43 

80 

18.999 

15,956 

26,439 

Hill Tippcrah 
Sind-Pisnin Railway 

ii 


11,061 

9,083 

10,219 

22 

... 

63 

* 9 

21 

10 

Lus Bela . 

7 

26,194 

25,942 , 

23,037 

Khelat 



... 

946 

563 

1,080 

Kandahar . 



... 

1,1 5 

S81 

305 

Sewestan . 

... 


... 

264 

419 

223 

lirah . 




45 i 

430 

585 

Kabul 



... 

18 

124 

21 

Bajaur 


... 


6,860 

6,057 

7 , 8 i 3 

Ladakh r . 


... 

... 

570 

505 

373 

Thibet 


... 

... 

335 

2 77 

270 

Sikkim 




5 i 

72 

31 

Bhutan 



... 

108 

4 S 

Manipur . \ 



... 

... 

53 

... 

Lushai Hills 


... 

... 

17 

4 

8 

Siam . 


... 

... 

... 

... 

4 

N. Shan States . 


... 

... 

8 

... 


S. Shan States . 


... 


90 

105 

42 

Karenne . . | 


... 

... 

... 

25 

45 

T OTAL IN CWT. . 




40 

16 

55 

33 

50 

' 

J 

67,136 

60,581 

70,560 

unrefined Sugar, Molasses. 

Gr/r , etc . 




Imports. 

Exports. 


18S8-S9. 

1889-90. J1890-91. 

18SS-S9. 

■ 1SS9-90. 

1890-91. 

Kabul . 

Cwt. 

Cwt. 

^ Cwt. 

Cwt. 

Cwt. 

Cwt. 

Kashmir . . ) 

Nepal 

703 

15 

... 

4 , 5 =o 

1,829 

20,292 

2,447 

21,342 

2,255 

19,036 

HiH Tipperah „ ] 

4 i 8 

443 

260 

52,862 

48,103 

50,505 

Western China . 

3 

10 

70 

101 

89 

N. Shan States . 


59 

12 



S. Shan States „ 

... 

16 

103 

’ 80 

125 

Karenne 

... 

497 

914 

6 S 

167 

Sind Pishin Railway ! 
Lus Bela . 

59 

3 

196 

17 

18,249 

48 

17,117 

19 

19,441 

Khelat 


... 


356 

140 

290 

Kandahar , ) 

Sewestan . 

Tirah . 


**• ; 

... 

1,154 

152 

3 ,M 2 

736 

74 

2,446 

896 

27 

2,770 

Bajaur 




769 

757 

G28 

Ladakh 

Thibet 

Sikkim 

Bhutan 

i!& andMish »i Hills 

... 



2,524 

27 

4,462 

50 

82j 

2 

1,309 

27 

3,901 

256 

62s 

6 

802 

15 

1,426 

330 

460 

3 

Siam . 


... 




1 

Total in Cwt. 




... 

22 


1,180 j 






. 1 0 red lire r»»»f ~ 

2,544 

5,779 

106,868 

99,604 

99.285 


24 A 


the rail-borne traffic 

S. 4‘. 3 


TRANS¬ 

FRONTIER. 
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COASTWISE TRADE. 

It does not seem necessary to do more in this place than to furnish 
a series of tables in illustration of coastwise trade. The following four 
tables show the totals imported and exported coastwise by each of the pro¬ 
vinces of India under the two sections, India and Foreign sugars. The 
transactions in the latter class might almost be designated re-exports, that 
is to say, they are amounts of sugar imported in the first instance from 
foreign countries and exported again by coastwise steamers. The term 
M re-exports '* has, however, been restricted to foreign imports subsequent¬ 
ly exported to foreign countries, and which thus leave India entirely. 1 he 
three tables first given below involve an error which it is necessary the 
reader should be guarded against. The figures shown are the totals ot 
refined and unrefined added together, without the former having been 
first reduced to the standard of the latter. In the subsequent tab es, 
given under the heading of the provinces concerned, these two classes l ive 
not only been separately dealt with,but inter-provincial transactions a\e 
been excluded from consideration. Thus, for example, exports rom e 
port town of Bombay, say, to Surat, have not been regarded as expor., 
since the amounts thus conveyed from port to port are stl * ' V1 ‘ f 

presidency. The imports and exports shown are, therefore, i a 1 
actually brought into a province or which leave it. 

Imports Conkhoise of Indian-grown Sugar of all kinds. ^ 


Years. 


1870- 71 

1871- 72 

1872- 73 
> 373-74 

1874- 75 

1875- 7 6 

1876- 77 
18 77-78 

1878- 79 

1879- 80 
1880 81 
1 S 3 1-82 

1852- 83 

1853- S4 
1S84-S5 
1885-86 
188C-87 

1887- 88 

1888- 89 

1889- 90 

1890- 91 



I nto 

Into 

Into 

Into 

Into 


Bengal. 

Bombay 

Sind. 

Madi as. 

Burma. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 


Total. 


Cwt. 


Quantities not returned for these years except 
value which includes of foreign sugar. 


12,796 

5 » 43 2 

7>398 

16,134 

13>999 

30,250 

52,685 

42,198 

28,872 

44,346 

45 , 58 o 

52,565 

48,0^8 

54,461 

48,995 

63,269 


170,186 

139,661 

283,251 

324.400 
388,209 
297,487 

308,237 

304,058 

373*977 

462,172 

484>437 

376 , 1/7 

329.400 
404,610 
462,266 
388,392 


23,858 
31,834 
32 ,>»4 

14,096 
27,010 
18,264 
18,436 
• 3,'99 

8,847 

9,822 

12,602 

ll,l60 

15,153 

14,589 

12,495 

8,722 


63 * 7 6 3 

65,398 

SS,720 

104,324 

173*354 
203,722 
173,082 
213,406 
211,719 

183,282 

231,186 

247,967 

206,538 

208,769 

159,316 

185,264 


43,323 

43,859 

65,049 

47,538 

40,520 

40,703 

58,484 

6 i, 55 o 

66,332 

76,443 

65,865 

142,827 

107,425 

122,010 

92,943 

78,625 


i 

313,926 

286,184 

476,522 

506,492 

643,092 

590,426 

610,924 

634,411 

689,747 

776,065 

839,670 

830,696 

706,574 

804,439 

776,015 

724,272 


39,29,895 

29,65,240 

44,55,271 

42,76,202 

33,56,380 

34 ,°i, ' 5 3 
55 , 72,703 
54 , 89 , 82 S 

62,21,478 
52.50, S67 

57,08,896 

58,29,011 

58 , 43,054 

61,40,866 

04.59-396 

67,04,861 
55 , 87,307 
63 , 79,425 
65,36,625 
61, > 9*359 
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Coastwise Trade of Bengal. 


' ... ... SACCHARUM: 

(G. Watt.) Sugar. 


Exp orts Coastwise of Indian-grown Sugar of alt kinds. 


Years. 


1870-71 

1871.72 

1872-73 

*$ 73-74 

*$ 74-75 

1875- 76 

1876 - 77 
1S77-78 

1878- 79 

1879- 80 

i 83 o-Si 

1881- 82 

1882- 83 
18S3-84 

1884- 85 

1885- S6 
18S6-S7 
1887-88 
18SS-89 
1889 90 
1890-91 


f 


From 

Bengal. 


Cwt. 


From 

Bombay, 


Cwt. 


From 

Sind. 


Cwt. 


From 

Madras, 


Cwt. 


From 

Burma. 


Cwt. 


Total. 


Cwt. 


Quantities not returned lor these years except 
\alue which includes foreign sugar. 


193,035 
264,121 
381,408 
u 7,792 
* 32,944 
5-’,9 >o 
70,347 

i° 4 ,S 34 

71,763 

24,121 

33,964 

33,398 

35,869 

30,226 

55,235 

42,639 


118,430 
121,989 
318,734 
43 o, 5 Si 
574,796 
466, 17 1 
479,348 
313,284 
438,531 
627,629 
659,248 
455,559 

463,59$ 

663,753 

7 * 6,886 

505,997 


*,974 

1,285 

3,367 

2,528 

2,674 

811 

1,327 

1,266 

1,068 

7 P 5 

839 

263 

3 *i 

854 

641 

2,181 


140,115 

*04,255 

85,120 
94 , 3*7 
220,032 
222,1S0 
264,345 
3 *S ,366 
279,208 
276,214 
271,242 
338,378 
251,032 

259,639 

216,426 

397,475 


24,372 

30,813 

20,966 

22,449 

29,345 

23..S65 

*6,873 

23,308 

* 9 , 85 * 

28,774 

28,564 

32,614 

35,464 

38,831 

33,532 

29,849 


'"I 

477,927 

522,463 

809,595 

667,667 
959 , 79 * 
765,937 
832*2.40 
761,05s 
810,421 
957,443 
993 , S57 
860,212 
786,274 
993,303 
1,022,720 
978,141 


57 , 70 , 6 oi 
63,68,663 
6 0,62,920 
73 ,* 4,409 
47 , 42,837 
55,61,546 
90,67,898 
69,20,653 
90,19,069 
66,67,583 
74,22,888 
64 , 76,435 
69,58,007 
67 , 55 , 23 7 
76,56,441 
69,16,818 
64,02,501 
80,40,281 
$ 4 , 35,745 
83 , 54,533 


Imports Coastwise of Foreign Sugar of all kinds. 


Years. 


1870- 71 

1871- 72 

*872-73 

*873-74 

*874-75 

>875-76 

*876-77 

* 877-78 

1878- 79 

1879- 80 
1S80-S1 

1881- 82 

1882- 83 

1883- 84 

*884-85 

*$$ 5-86 

1886- 87 

1887- 88 
1S88-S9 

1889- 90 

1890- 91 


Into 

Bengal. 

Into 

Bombay. 

! Into 
Sind. 

Into 

Madras. 

Into 

Burma. 

Cwt. 

Cwt, 

Cwt. 

Cwt. 

Cwt. 


Total. 


. See remark for 
grown sugar, 


these years in the Imports Coastwise of Indian 


3 

33 

*4 

*3345 

6 

* 9,550 

22 

33,*3 7 

1 

23,844 

9 

30,178 

7 

27,214 

6 

30,061 

*3 

34j8i2 

22 

* 4 S 

20 

1 

8,976 

l6 >535 

45,021 

4°,8i2 

53,500 

53,090 

50,393 

42,122 

5.*72t 

57 »$u 


75,699 

4 >f <>5 

53,465 

104,079 

99,550 
* 70 , 4*5 
***,590 
87,207 
83,380 
221,8 77 
208,023 
* 50,259 

79,733 

91,268 

52,981 

88,446 


8,709 

*767 

7,973 

9,786 

6,944 

10,716 

6,872 

4 , 38 o 

5,077 

8,949 

10,312 

* 5 , 9*2 

* 9,396 

23,824 

* 5 , 99 * 

*/>453 


85,086 

50,542 

$0,369 

147,408 

130,379 

211,352 

146,105 

121,700 

*23,309 

275,981 

259,333 

220,590 

*53,307 

175,oSo 

128,847 

169,969 


11 , 75,589 
7 , 44,184 
13 , 4 *, 5*2 
24 , 3*,893 
22,79,960 
37 , 5 *,2*7 

25,56,655 

20 , 59,476 
20,66,893 
40 , 33,524 
34338 , 5*9 
28,72,9 26 
19,20,247 

21,75,203 

17,66,237 

3, * 1 9#*34 


COASTWISE 

TRADE. 

Exports, 
Indian-grown 
Sugar. 
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Imports, 

Foreign 

Sugar. 

476 
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COASTWISE 

TRADE. 

Exports. 

477 


Bengal. 

478 


Imports. 

479 


Exports Coastwise of Foreign Sugar of all kinds . 


1871-72 

1S72-73 

1873- 74 

1874- 75 

1875- 76 

1S76-77 

1877-78 

187S-79 

1879- 80 

1880- 81 

1881- S2 

1882- 83 
1S83-85 

1884- 84 

1885- 86 

1886- 87 

1887- 88 

1888- 89 

1889- 90 
1S90-91 


Years. 

From 1 From 
Bengal. Bombay 

From 

Sind. 

From 

Madras. 

From 

Burma. 

Toxal. 

1870-71 

Cwt. j Cut. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

R 


] 


See the remark against these years in the table of Exports 
Coastwise of Indian grown sugar. 


65 


Nil 

.15 

55 

Nil 

1 

73 


131,473 

70,184 

125,044 

233,357 

209,171 

294,943 

235,004 

206,355 

229,907 

463.387 

411,834 

417,808 

336 ,h 7 

3 r >5,357 

286,531 

399,396 


184 

215 

528 

836 

914 

1,187 

927 

766 

921 

1,475 

1,129 

6,715 

5.593 

4,607 

4.593 
5,003 


131 

99 

445 

219 

76 

224 
322 
255 
8 7 
160 
92 
185 
247 
437 
566 
546 


342 

346 

214 

9S 

90 

82 

304 

152 

147 

57 

66 

630 

3,970 

244 

407 

279 


132,135 

79,829 

126,231 

234,510 

210,251 

296,436 

236,622 

207,528 

231,062 

465,079 

413,121 

425,393 

345,982 

370,64 

292,099 

405,297 


19,19,019 

12,20,802 

20,07,053 

39 ,h ,476 

34,84,866 

5o,53,9i6 

39,99,419 

34,58,859 

37,00,687 

63 , 75,136 

50,77,472 

51,49,666 

41,31,186 

43,69,084 

37,8o,477 

4^,94,134 


The main ideas to be learned regarding the coastwise trade in sugar 
will, perhaps, be best exemplified by analysing the trade in the three chief 
sea-board provinces, Bengal, Bombay and Madras. 

1.—Bengal. 

The following table exhibits the Imports and Exports of this province 
Coastwise during each fifth year since 1875-76 

Imports . 


Refined Sugar including Sugar-candy. 



1875-76. 

1880-81. 

From 

; Indian. 

Foreign. 

Indian. 

Foreign. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bombay . 

41 


907 

... 

Sind . . 


... 

19,181 


Madras . . 

7,734 

... 

... 

Burma . * 

3 

2 

5M 

2 

Total 

7,778 

2 

20,602 

2 


1885-86- 

1890-91. 

Indian. | 

c 

be 

‘3 

lx 

c2 

| Indian. 

Foreign. 

Cwt. 

750 

Cwt. 

M5 

Cwt. 

Cwt. 

32.754 

37 


39^449 

99 

5.63' 

33,54i 

145 

39.548 

5,631 
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Coastwise Trade of Bengal. (G. Watt.) 


SACCHARU1V 1 . 

Sugar. 


From 

>875-76. 

1S80-S1. 

civ. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

& 

'§ 

0 

Indian. 

Foreign. 

Indian. 

Foreign. 

Bombay . . 

Sind . 

Madras. 

Burma . 

Total 

Cwt. 

15 

Cwt. 

Cwt. 

122 

40 

Cwt. 

Cut 

4 

4 

Cwt. 

Cwt. 

4 ,t 77 

273 

Cwt. 

15 


171 

... 

s | ... 

4,450 



Exports . 


COASTWISE 

TRADE. 

Bengal. 

Imports. 




1875-76. 

1880-81. 

18S5-S6. 

1890-91. 

To 


Indian. 

Foreign. 

1 . 
Indian. 

Foreign. 

I 

Indian. 

Foreign. ! 

Indian. 

Foreign. 

Bombay . 

Sind 


Cwt. 

»57.5i8 

Cwt. 

Cwt. 

23,591 

Cwt. 

Cwt. 

6,562 

Cwt. 

Cwt. 

7,231 

Cwt. 

Madras 

Burma . , 


5,652 

5 

5,170 


967 


312 

552 


Kattiwar 


23,033 


10,268 


11,498 

... 

6,i 17 

... 

Travancore . 



... 

122 

60 



... 

27 


Cochin . 





25 


16 


Total 

. i 

[186,203 

5 

39*211 

... 

19,052 

1 - 

14,255 

... 



Unrefined Sugar Molasses 

CUR, ETC. 





1375-76. 

18S0-S1. 

IS85-86. 

1890-91. 

To 



c 


. 



* I 

1 



i 

j Indian 

bo 

I 

0 

(X. 

Indian. 

Foreigr 

C 

.i2 

c 

Foreign 

Indian. 

Foreign 

Bombay 

Sind 


Cwt. 

iS 

Cwt. 

Cwt. 

2 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

4 

Cwt. 

Madras 

Burma . 


i 

2,049 


998 


7 

... 

160 


Kattiwar 


... 

3,048 

... 

1,997 

... 

3,764 

... 

I ravancore . 
Cochin . 


... 

... 

... 

... 



12 

... 

Total 


1 2,o6S 

4,048 


2,004 

... 

3,940 



Exports* 

480 


toehtv vpatt s tf n ^ rorn tables of the coastwise trade during the past 

reinarkabI lrS, l' ^ r , ecor ds of the Bengal transactions manifest a very I 
say if^onn c han £ e * T he Imports of Indian sugar have increased from, 

9 '* c *vt. to over 60,000 cwt., while the Exports have contracted | 

S. 480 
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COASTWISE 

TRADE. 

Bengal. 


BOMBAY. 

481 


Imports. 

482 


from about 200,000 cwt. to 40,000 cwt. The trade in Foreign sugars brought 
to Bengal or exported therefrom by coasting steamers is much less im¬ 
portant, but a somewhat remarkable feature in this section may be said to 
be the fact that these imports have greatly increased. The analysis of each 
fifth year, since 1870, shows that increase in the imports of Indian sugar 
is mainly due to the improved traffic with Madras in refined sugar. Dur¬ 
ing the years named, the supply derived from Madras has increased from 
7,734 cwt. in 187510 39,449 cwt. in 189091. The decline in the exports 
would appear to be due to the same cause, via., the success of Madras. 
The Bengal exports to Bombay have decreased from 157,5*8 cwt - 
refined sugar to 7,231 cwt., so also to Burma they have contracted from 
23,033 cwt. in 1873-76 to 6,117 cwt. in 1890-91, and it will be found that 
the exports from Madras to Bombay and Burma, during these years, have 
almost correspondingly improved. Madras is thus not only contesting in 
Bengal itself ihe trade in refined sugar, but it has practically ousted 
Bengal sugar from Bombay and Burma Formerly the Bengal exports 
of refined sugar to Madras were very considerable : last year they had 
almost ceased. It was these facts that mainly actuated th « Government 
c f India in the recent enquiry into the sugar trade, which resulted ,r. the 
discovery which the writer has, he ventures to think, abundantly con¬ 
firmed, namely, that if Bengal has lost its foreign markets, the home con¬ 
sumption has greatly increased. The home market have, in fact, proved 
more profitable”than the foreign, for some years back,—a state of affairs 
that can hardly be regarded as unsatisfactory. 

2.— Bombay. 

As already remarked, one of the chief features of the Bombay coast¬ 
wise trade in sugar is the loss of the Bengal supply and the birth of a 
demand for Madras refined sugar. Unlike the tables given above for 
Bengal' those which follow for Bombay derive their chief interest, however, 
in the fact that the transactions in foreign sugar are very much more im¬ 
portant than in Indian :— 

Imports. 



Refined Sugar including Sugar-candy. 


iS75-76. 

18Su-81. 

1885-86. 

1890-91. 

From 










Indian. 

Foreign. 

Indian. 

e 

ba 

’£ 

0 

b 

Indian. 

Foreign 

c 

.23 

‘•5 

| Foreign 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 

Sind 

Madras 

i 3 M 3 o 

l 

435 

12 

27>337 

3>492 

*7 

6 , 43 * 

136 

9,709 

1 

6*533 

26,396 

is 

119 

Burma 

Goa 

... 

21 

... 

... 

3 

30 

*186 

... 

Pondicherry . 



... 

... 

... 

... 

... 

... 

Cambay • 

... 


... 


3 

... 

22 

5 

Cutch . 

... 

... 



... 

3 

1,119 

8 

3 

Kattiwar 

... 

... 

152 

... 

*> 93 ° 

115 

*7 

Koncan 

Travancore . 


... 

... 

... 

21 

2 

3 

_** 45 

Ga$k war’s Territory 1 

... 





... 


Total . | 

i 3 G 5 h 6 | 

33 1 

31 . 03 * 

•7 | 

18,240 

*51 | 

34,309 1 

165 


S. 482 
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Coastwise Trade of Bombay. (G. Watt.) 


SACCHARUM; 

Sugar. 


I mports 


From. 


Bengal . * 

Sind 
Madras 
Burma . 

Goa . 
Pondicherry 
Cambay 
Cutch . 

Kattiwar 
Koncan . 
Travancore 
Gaekwar’s Territory 
Total 


>875-70. 

1SS0-81. 

‘‘•“'‘-'*^5 V - J w 

1885-86. 

1890-91. 

Indian. 

Foreign. 

• Indian. 

1 i 

Foreign, j 

Indian. 

Foreign. 

Indian. 

Foreign. 

Cwt. 

1*445 

Cwt 

Cwt. 

2 

Cwt. 

Cwt. 

398 

Cwt. 

Cwt 

4 

Cwt. 

37*168 

... 

2,456 

... 

32,036 

... 

166 

84,053 

112 

5 

... 



... 


44 

... 




... 

19 

... 

310 

... 


%,k 


... 

... 


666 



• •• 

... 

... 

28 


51 

... 

1 

••• 



115 


125 


1 

••• 

... 

... 

76 

... 

185 

... 



... 

... 

... 


123 

... 

— *** 




10,770 


12,77 4 

... 

38,620 


2,458 


43*442 

... 

98,501 

112 


ports in Foreian cncror °i! V 1 . 111 be seen that the Bombay coastwise ex- 
340610 cut in i 8 (?o-ni haV A inCreaSC l from . I 3 I >473 cwt. in 1875-76 to 
alluded to (thoncrh 9 ? n ^n • ^ son j lew hat striking feature may be here 
manifested bv thp v ? ue * ess * m P°rtant than many others 

foreign sugar ^rom Rnm If * l ^ e & rowt h of an export of refined 

that ^rainf^Swise X ? * Madras ‘* is, however, the country 

The demand in Kattiwar has^en^BylncrSnr^ fr ° m B ° mbay - 

. _ Exports* 

--- — Sugar iNHuDiN G~sTTr:Aw.p A M^ Y " ~ = :: 


To 


Bengal . 

Sind 
Madras 
Burma . 

Da maun 
Diu 
Goa 

Pondicherry 
Cambay 
Cutch , 

Kattfwar 
Koncan 
1 ravancorc . 
Gaekvvars Territory 
Total . 


1 8 75-76. 

1880-81. 

18S5-S6. 

IS9O-9I. 

Indian. 

, Foreign. 

Indian. 

Foreign, j 

Indian. 

Foreign. 

Indian. 

Foreign. 

Cwt. 

Cwt. 

Cvvt. 

Cwt. 

Cwt. 

Cut. 

Cwt. 

Cwt. 

* 7,916 

5*177 

75,457 

6,097 

4 

5,369 

934 

166,531 

715 

474 

209,521 

2,100 

150 

70,509 

4*707 

10,144 

5 ,M 2 

9*757 

3,461 

16,273 


*' 75 


265 

8 

3 ,oi 4 

756 

”'46 

146 

“38 

407 

2 

12 

142 
‘ 395 

*Il8 

7 " 

647 

521 

207 

3,124 

186 

3,895 

414 

7,858 

1,363 

16,660 

7 » 3>6 

22,791 

“46 

191 

3 

36 

3 , 39 » 

641 

3,377 

4,934 

19,411 

1,764 

2 i ,343 

5,858 

30,205 

4,990 

23,281 

4 , 7 -Si 

57,877 

3,690 

114,000 

8,358 

191,212 

337 

502 

184 

1,136 

7 

500 

27 

95 i 

... 

... 

61 

136 

59 

65 

34 

14 S 

— 11 --. 


99 

504 

119 

605 

J5< 

9,180 

35,989 

I 3 b 473 

20,401) 

261,431 

11,971 

37 '.of '5 

22,894 

340,649 


sugai'in WadraJco'uld'not^be® raX* SeC " * < l uotalit,n of “ lc 


[ii ice of foreign 

S. 483 


COASTWISE 

TRADE, 

Bombay. 

Imports. 


Cot:/', Tviih 

PP- 3*5 > 37 & 
Exports. 

4S3 
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SACCHARUM : 

Sugfar. 


Coastwise Trade of Madras. 


COASTWISE 

TRADE. 

Bombay* 

Exports. 


MADRAS. 

484 


Exports, 


Unrefined Sugar, Molasses, Gur, etc. 





1875-76. 

iS^o-Si. 

18S5-S6. 

1890-91. 

To 



c 

Foreign. 

c 

c 

0 

c 

bp 

c 

c 

.bp 




.rt 

C * 

.d 

*3 

c 

*S 

u 

0 

(b 

.d 

c 

*s 

0 

Ci. 

*5 

c 

’5 

0 

tX4 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 
Sind 



5,494 


6,112 

, 

IC333 

... 

6,070 

... 

Madras 
Burma . 



2,102 


1,623 

... 

574 


273 

... 

Damaun 



... 

... 

... 

... 

JO 

... 

100 


Diu • 



144 


620 

... 

420 


603 

2,600 


Goa 



236 


55o 

... 

4,662 

... 


Pondicherry 



... 


1,279 

48,743 

... 

6>i6 

96,184 

... 

3,161 

242 

Cambay 
Cutch . 



53>i 82 


45 

g 

70 

05 

85,074 

120,403 

12 

968 

Katthvar 



19>S44 


50,^31 

100, 2 11 
96S 

1 

i,977 

... 

Concan 

Travancore 



i,739 


1,191 

23 



5 

891 

... 

167 

Gaekwar’s Territory 

... 





Total 

• 

82,441 


110,772 

53 

221,346 

135 

221,157 

1,222 


It has been remarKtu m v* T 

foreign sugars of Bombay are yearly succeeding to penetrate further and 
further into the country, and seem to find favour in such countries as 
Raiputana, where they would (viewed from the religious standpoint) 
have been least expected to have succeeded. The exports coastwise 
Kattfwar may be cited as another example of this fact, rhe p • jn 
foreign refined sugars from Bombay to that State were * 3 > ortjons of 

1875-76; last year they had attained the very considerable prop ^ a 

101,212 cwt. The traffic with Cutch, though ess | ar _ er quantity of 
similar progression. Cutch. however, draws 1 ^ wil , be observed by the 
Indian unrefined sugar than of refined g . f rom Bombay to the 

foot-note to page 366 that the a ™,dden and very 

North-West Provinces and Oudh last year manifested pnrs 

considerable expansion. This is the more ‘emarkable sin f ™ a supply, 
the North-Wt =5t Provinces have largely contributed to the b y PP ^ 
The demand for refined sugar from Bombay may be accep e ar “ 

dication of the successful competition of foreign against Indian ren e> 

3 — Madras. 

After what has been said regarding Bengal andBombayitseems un- 
necersary to specialize any of the features of the M^ras coastwise trad 
in sugar. The imports of Bengal refined sugar have greatly contracted, 
and a new trade has come into existence in the demand for foreigt 
fined sugars from Bontbay. The exports of unrefined sugar from Madr 
to Bombay are, however, very considerable, and the trade has been 1 ■ 
than doubled within the past 20 years. It has also been explained b. 
the exports of refined sugar from Madras to Bengal and Burma nave ue 
very considerably increased within the past few years. 

s. 484 
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379 


Coastwise Trade of Madras. 


[G. Watt.) 


SACCHARUM : 

Sugar. 


Imports . 


Refined sugar including Sugar-candy. 


From. 


Bengal 
Bombay 
Sind 
Burma 
Goa 
Pondicherry 
Kattiwar 
Travancore 
Cochin . 


Total 


1875-76. 

1S80-81. 

18S5-S6. 

1890-91. 

Indian. 

Foreign. 

Indian. 

| Foreign. 

c 

.5 

•5 

c 

c 

to 

‘0 

0 

(£4 

Indian. 

c 

ba 

•rH 

£ 

tx! 

Cut. 

Cut. 

Cwt. 

Cwt. 

Cwt 

Cut. 

Cwt. 

Cwt. 

5,015 

172 

4 ,og 6 

6 

544 

10 

534 

1 

3,635 

5 , 77 i 

3,682 

7,568 

3 , 2 S 3 

9.467 

3,398 

16,654 

1 


... 

I 



25 


... 


* *8 

*6 

3 

49 

27 

... 

36 


... 

... 

... 

... 

”28 

1 

... 

8,687 

5,943 

7,780 

7 , 58 i 

3,830 

9,526 

4,013 

16,655 


COASTWISE 
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Madras. 

Imports. 
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Imports. 


Unrefined Sugar, Molasses, Gur, tec. 


From 


Bengal „ 
Bombay . 
Sind 

Burma . 
Goa 

Pondicherry 
Kattiwar 
Travancore 
Cochin . 


Total 


1875-76. 

1880-81. 

1S85-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

c 

bO 

‘E 

c 

0 

fcu 

Indian. 

Foreign. | 

Indian. 

Foreign. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

. 12 

... 

2,476 

... 

37 


54 


1,140 

... 

1,748 

2,978 

832 

676 

260 


... 

... 

4 


4 

... 

3 


... 

... 

1 

... 

... 




75 


... 

... 

56,125 


1 So 


1,227 

- 

4,229 

3,978’ 

56,998 

676 

497 

... 


_ 
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SACCHARUM : 

Sugar. 

COASTWISE 

TRADE. 

Madras. 


Coastwise Trade of Madras. 


Exports . 


Refined Sugar including Sugar-candy. 


Exports. 

486 


To 

1S75-76. 

18S0-S1. 

1885-86. 

1890-91. 

1 ndian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 



7,061 

... 

19,582 


33*649 

... 

37>488 

... 

Bombay 



380 


4,226 

3*5 

1 '*342 


25*650 


Sind . 





1*251 

... 




... 

Burma . 



292 

1 

867 


17,927 


29,166 

3 

Goa 



... 

... 

... 

... 

... 


... 

... 

Karical . 



... 

... 

... 

... 

... 


... 

... 

Mahe . 



... 

... 

... 

... 

... 


... 

... 

Pondicherry 



&,2S° 

... 

7 

... 

... 



... 

Cutch . 




... 

... 

... 

... 


... 

... 

Kattfwar 



... 

... 

... 

... 

... 

... 


... 

Koncan 





... 

... 

... 


... 

... 

Travancore 



... 

... 


1 

... 

... 


... 

Cochin . 



... 

... 

... 




6,104 


Total 

• 

15*983 

1 

25*933 

37 

62,918 


gS,4oS 

3 


Exports . 


Unrefined Sugar, Molasses, Gtf r, etc. 





1875-76. 

1880-81. 

1885S6. 

1890 

^91. 

TO 








. 


c 



a 

Foreign 

c 

s> 

c 

to 

a 

Foreig 




,cj 

•6 

S 

K 3 

a 

1 

c2 

Cj 

'S 

c 

I 

0 

lx. 

>r d 

c 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 
Bombay 



40,084 

... 

244 

2,834 

... 

6 

37*196 

... 

2,229 

02,446 

... 

Sind 



1,678 


975 

... 

215 

... 

9» 2 94 


Burma . 



24 


58 


992 


2,442 

8/ 1 


Goa 



2 


4 

... 

102 

... 

... 

Karical . 

• 


... 


Soi 

... 

... 

... 

.. 

•— 

Mahe . 



... 


2 

2 

2 

... 

... 

... 

Pondicherry 



14,190 

... 

7,963 

... 

6,041 

... 

13,563 


Cutch . 



i6,i8S 


2.509 


... 


Kattiwar 




... 


... 

... 


9,000 


Koncan 




... 

... 


589 

... 

85 


Travancore 



... 

... 

... 

... 

• ## 

... 

... 

Cochin . 

$ 


... 


... 

... 


... 

... 


Total 

• 

72,166 

... 

15*390 

2 

45,‘43 

... 

129,930 

_- 
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A Gum-resin, the produce of a Ferula. ( W. /?. Clurk.S SAGAPENUM : 


( W. R. Clark ) 

SACCOPETALUM, Benn.; Gen . PI., I., . 2 <S\ 

[ Anonacf:e. 

Saccopetalum tomentosum, H. f & T. ; FI. Br. Bid., /, 88 / 

Syn.—U varia tomentosa, Roxb . 

^ e ™* ~i Pl P l(l * karri* Hind; Patmossu, Uriya ; Om/, hake hum it, Kol.; 
Ifwska Gond ; Humba, Kurku ; Karri , N.-W. P ; KaJ. ; 

Ar,r/, t l ; lunia karri hum. Bomb. : Humb, hum, Mar. ; Unlkadudu, 
pedila chil :ka-dad"ga, Tel. j Hessate, Kan. 

R eferen ces --i?^6., FI Ind Ed. C.B.C., 456/ Brandis. For. FI., 7 ; 
Beddome, FI. Syv t 3 g ; Gamble, Man. Timi .. 10 y Daiz. & Gibs., 

Bomb. FI., 4 / Elliot. FI A ndhr i 47 . Lisboa, U. PI. Bomb., 4. 277 y Gac- 
ettecrs .-Bombay, XI 11 24 ; A A ^>7 ; N.- W. P , 1 V., Ixvii. ; Land Rev. 
? e Jr vn' Jm/ Ca ”' P J° V -> 10 - lt:d - Forester .— 111., 200 y X, 

TT A 1 M 5; A 7 / 7 *’ n 9; For. Admin. Rep., Lhutia Nagpur, 28. 

Habitat.—A large tree, with straight stem, found in Oudh, Nepal Tarai, 
Gorakhpur, Behar, Central India, and on the Western Ghats. 

Gum.—It yields a gum which belongs to the false tragacanth or hog- 
gum series. 

Food & I-odder. 1 he oval berries are said to be eaten in some parts 
of Bombay. The leaves are used as fodder. 

Structure of the Wood.—Olive-brown, moderately hard, smooth, close- 
grained ; no heartvvood. It is not apt to warp, but often cracks in season¬ 
ing. Weight 45ft per cubic foot. 

Domestic Uses,-The timber is used in Oudh for building huts and 
cattle sheds; in the Western Ghdts it is reckoned a good timber, and is 
much used in house-building. 

Sacred, see Domestic and Sacred, Vol. III., 191. 

Saffron, see Crocus sativus, Linn.; Iridb.e, Vol. II., 592. 

„ SAGAPENUM. 

® penum, c ookc, Report on Gum Resins , 6j. 

e ' n ' ~Fnudcl, or kundal (?), Hind.; Isus, Mar. : Kundelff) S*ns - 
X)»tL HhinUJ ' sMlna h Aral. ; Sagafitin . iskabhiah , Pels. ’ ' * 

R 3$7 nQ WShIJ U h k ' & % anb " Pkarm '> 2( >' i Ainslie, Mat. hid., 

_ k . tk&’ts&ffjatt&gr m > ** * 

and co^AT \ S um ‘ res ‘ n '^Ported into India from the Persian Gull 

which A [ ab | a ’ an i o' d t0 be P roduced from a species of Ferula 
vmcn grows in Arabia and Persia. 

semi-t^n P c 7 I l UM . COnsistS of ma f£ s "J ade U P Principally of brownish-yellow 
and a more'a n iliaceou/ e ^d mb ^Img Gafcanum, but having a darker colour 
bv anron^rt; r . odouI ■• , These tears are agglutinated together 
indeed* some m n' 5oft g 11 m-resin, which varies considerably in amount j 
and show no H i m 7! S appear Jl’ be niade up entirely of that substance 
it contains—r» dlstmct ,ears - The analysis of Sagapenum shows that 
>-4, malate and 1 n ng 5 °' 5 c per r c ? nt ’ 31-32, volatile oil 3-11, bassorin 

phur watA ' 3 g nd Pb^phate of lime, 0*40-1*12, and small amounts of sul- 
presen Jr ? nd :,r >purities. It is distinguished from Galbanum by the 
residue it i- ? , phur > and b y the comparatively large amount of resinous 
Med' * yie ds fc0 P etl ; oIe um spirit. 

an d i s According to Ainslie, Sagapenum was known to the Greeks, 

Media ^ Cnbc ' 1 bv Dioscorides as tlv produce of a Ferula growing in 
Hindus , u Y mo< * remarks, “ l see no reason to suppose that the ancient 
Sanskrit n< “*' v , e drug, although kun el is in some books given as the 
ana Hindi name for it. 
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CUM. 
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Sagapenum : The Sageretia Fruit. 


MEDICINE. 


TRADE. 

496 


497 


FOOD. 

Fruit. 

498 

FODDER. 

Leaves. 

499 

Young Twigs 

500 

TIMBER. 

501 
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FOOD. 

Fruit. 
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DOMESTIC 
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Arabic writers seem to have been acquainted with the substance, pro¬ 
bably from their intercourse with the Greeks. The Makhzan-el-Adwiya 
says the substance is found near Ispahan. Muhammadan writers describe 
it as a powerful attenuant and resolvent, and say that when combined with 
purgatives it exerts its resolvent power on every part of the body, remov¬ 
ing noxious humours; they also value it as an anthelmintic and emmenago- 
gue. A Sagapenum pill is often prescribed by them in flatulent dyspep¬ 
sia; it contains equal quantities of Aloes, Sagapenum, Bdellium, and 
Agaric. The dose of the gum-resin is two or three dirhems taken with 

warm water (Dymock). . . . „ ..l 

Trade.—Goden Powell mentions the difficulty that exists in the I aniap 
to get sakbinaj. Jaushir or ammonia cum are usually sold in place o 1 • 
“ The quantity annually imported into Bombay varies greatly, mos o 1 
going to London. It is seldom to be obtained in the retail shops. a 
Rj-Rf per lb ” (Dymock), 

SAGERETIA, Brong.; Gen. PL, I., 379 - 
Sageretia Brandrethiana, Aitch. ,■ FI. Br. Ind., I., 642 / 

Vera.- Ganger,goher, kunjar, ^ohlr, hanger, bUndi,bajan, Pb., 3/^ , 
Pushtu,- Meimina, momanna, numdm.Ara., g > Stewart, 

References. — hrandis, For. Ft., 95 : 3 ^'bJss Ft ^Orient., 11 ., 

Pb. PL, 42 S AitchUon, Cat. Pi. and Sind PL, 32 , Bcass,rt. p u e , , 

02 ■ Murray, PL and Drugs, Sind, 147, Pa * 

Settle. Ref Kohat DisL, Panjab 29 ; Agn.-HorhSee. Ind , XIV., 4. 
Habitat —A deciduous, distorted shrub, met with in the bulaun 
and Salt Ranges and North-West Himalaya, between the Indus and 
the Jhelum. Distributed westward? to Persia and Arabia. 

9 r Fnddpr_The fruit is small and black and has a sweet n 

F °°d Si Fodder. 1 ™’bilberry. It is a great favourite among the 

frontier tribes^and* Afghlns, and is Regularly colfected and closed for side 
in tte ba^rs of Peshawar. In the Salt Range, achatni is made of it. 
Tim leaves and young twigs are much blowsed by sheep and goats 

[LC ' Structure of the 'Wood'.—Yellow, very hard, and'close-grained. 

S. oppositifolia, Brong. ; FI. Br. Ind., I., 641. IOVHtrs 

Syn.-S. filiformis, Don; Rhamnus fu-iformis, Roth.; ■ 

Don; ZlZYPHUS OPPOSITIFOLIA, Wall- {/tyth.an 

Vern.— Aglaia, Kumaon; Kanak, gtdarddk, Kashmir , >a< 

Pb. ; Mntdnrai, Pushtu. . ?t rm art. 

References. Brandis, For. FI ., &***>&> ’ P J 0 d ., 7 / , 2 *; Baden 

Pb. PL, 42; Aitchison, Cat. Pb.C Sind PLjto, G fr. jy. Provinces, 

Powell, Pb, Pr., Sq 6 ; Atkuison, Him. Dvst., 3 ° 7 , vaz.. 

Habitat.— Y large shrub, found in the North-West 
pical),from Peshawar to Nepal, also in Southern India from ^ 
wards. It is distributed to java. ,. 

Food.— The fruit of this species, like that of the preceding, is eaten. 
Domestic Uses. — The wood is used as fuel. 

S. theezans, Brong,; FI. Br. Ind,, /., 641 , 

Syn.— R hamnus thk.ezans, Linn. 

Vern. — D argot a (Simla), dranzu, ankol , kauli, kanir, phomphli , kanda, 
hrinkol, chaur.sh, k at rain, thum, kum, Pb. 

References -- Brandis, For. FI., Q5 ; Kura, For. bl. Bunn., /., 2^7! 
Gamble, Man. Timb., 02 ; Atkinson, Him. Dist., 307 . . 

Habitat.—A large, spinescent shrub, found in the Salt and bulaiman 
Ranges, and in the Western Himalaya from Kashmir to Simla, from 3,000 
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The Sago of Commerce. 


( \V . R. Clerk.) 


SAGO. 


to 8,000 feet. It is also met with in the forests of Ava (Kars), and is dis¬ 
tributed westwards to Baluchistdn and eastwards to China. 

T I he fruit is eaten in parts of the Himalaya and in China. 

In China the lea ves are used by the poorer classes, as a substitute for tea. 

Structure of the Wood.—Very hard, white, with irregular dark-colour¬ 
ed heartwood. Weight 561b per cubic foot. 

SAGITTARIA, Linn.; Gen . PL , 7 / 7 ., 1006. 

r _w be i 0n ^ in ^ the water plantain family (Alisma- 
CEM) three species of which are described by Roxburgh as common in the 
Indian Peninsula. Two of these, however, have been reduced in DeCandolle’s 
Monograph on Phanerogams to kindred genera, and the remaining one—Sagit- 
taria sagittaefolia—alone need be here separately noticed. 

SaVittaria sagittaefolia, Linn .; DC., Mo nog. p/ian., III., 66, Alis- 
Arrowhead. [ mack®. 

Vein. —Muyi muyi, choto.-kut, Beng. 

References. Roxb., FI. Ind., 6js ; Voigt, Hort. Sub. Cal., 680 ; Smith, 
Econ. Diet., 24; Hunter, Orissa, II., its 7 (apt). VI.) ■ Gazetteers :-N.-W. 
P.t J ., 85 ; X , 3 /p. 

Habitat.—A common aquatic herb, found on the borders of fresh-water 
lakes, tanks, and ditches throughout India, and distributed to Europe and 
Asia generally, and throughout North America. 

Food.—In North America, the fleshy corms of this plant are used 
as an article of food by the Native population, and in China it is even 
cultivated as a food-plant. It contains a bitter milky juice which is ex¬ 
pelled by boiling. Apparently the Natives of India are ignorant of its 
v.t.ue as a food-plant, since no information on the subject is given in any 
pi 1° k°°k s that deal with the known properties and uses of Indian 

SAGO. 

1 his form of starch is obtained from several palms and a few other plants. 

Sago. 

Sagon, Fr. ; Sago, Germ . 

^rkfkSSliS. Z’Jfa£ZZSf.$> r 8£-„$ 

F Jni l ' l 'V P nlQ? Dn / gs ' { Ast g tic Reset., XL), tSg ; Ainslie, Mat. 
udder n ° Shau gh*e*?y, Beng. Distens.. 622, 6 ju ; K. L. Dv- ; 

l nd d IO i ; Bl( * ie > CaL X™- Br., Paris Exh. t 92 ; Bird, 
Born/> 239 >' Drur >'' W - Bl.Jnd. t / 18 ; Useful PL 

i XX ¥>’’ ?"£•)» S35 ‘ n8; Forbes Watson , Jndust. Survcv I 

Cvrilft 5 iT7 R0y » ' O' 01 *', Res 'U 230; Smi th, Peon. Diet . , 36* ; Balfour, ; 

U J" 48 a 4! Enc J clo P' Brt * > XX/., 148; Madras Mail, June 14th, 

o _ / Ind J an July 6th, 1889 / July, 13th, 1889. I 

na i • 5 : ES 0F ^ AG0 - I he chief source of the Sago of Commerce is a ! 
ion Q ln( *igenous to the East Indian Archipelago, known as Metroxy- 
I • it nourishes in low marshy situations, and seldom attains a 

of* fid °* ^ ee -’ ^ ut * s * ow anc * thick-set in character. At the age 

? ei ? y ears . it becomes mature as a starch-yielding plant, and then : 
n 'VV" tt : nor 9^ the stem is gorged with spongy medullary matter, 

‘ ™ ™ ! ^’ is a rind of hard wood. If the plant be allowed to flower, j 

n c ’ c fruit to ripen, all this medulla becomes absorbed, the stem is ' ft a | 
loilow shell, and the tree dies. Before this occurs, however, the trees [ 

s. 515 


FOOD. 

Fruit. 

506 

Leaves. 

507 

TIMBER. 

5C8 

509 


5io 


FOOD. 

Corms. 

5 TI 

Juice. 

512 


513 


5H 


SOURCES. 

5 to 














Ml HtST/fy 


Dictionary of the Economic 



<SL 


SALAGRAMA. 


The Srgo of Commerce. 
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Chemistry. 
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DOMESTIC. 
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are cut down, the stem is cut in o lengths, split up, and the pith extracted 
and grated to a powder. This powder is then kneaded up with water and 
strained, the starch passes through the strainer, and the woody fibre re¬ 
mains behind. The starchy fluid is then floated into troughs, the starch 
settles to the bottom, and after one or two washings it is considered by the 
Natives fit for their domestic purposes. What is intended for exportation 
is made into a paste with water and rubbed into grains which are known 
according to their size as Pearl Sago , Bullet Sago, Sago Meal , etc. The 
great proportion of the Sago of Commerce comes from Borneo, where there 
are large forests of sago palms in the low-lying marshy lands along some 
parts of the coast. . . .. 

The proper Sago palm (Metroxylon Sagu) is not indigenous to the 
Indian Peninsula, but large quantities of Sago, some of which is said to be 
quite as good as the Sago of Commerce; are obtained in India from othc. 
sources Such as — 


Arenga saccharifera, I., 302. 
Borassus flabelliformis, I ., 5 02 * 
Caryota urens, II , 208. 

Corypha utnbraculifera, 11,575 
Cycas circinalis, II. 675. 

C. pectinata, II., <175. 


7 Cycas Rumphii, II , f> 75 • 

8. Metroxylon (several species;, 

V , 239. 

9. Phoenix acauhs, V I.; 199 * 

10 P rupicola, VI, 207 

11. Tacca pinnatifida, VI. 


519 


O . pcLtlllcitci, II') '’/j* j 

It will be observed that, in the enumeration given, Nos. 5 , 6 7 and:^ are 
not palms. The principal sago palm of lnd.a may be sa.d to be Cary 

0U Medicine —Sago is used exclusively as an article of diet. It is nutn- 

disorders, bowel complaints, and during the convalescence from acute 

dlS< CHBMic<u. Composition.— Chemically considered Sago has the charac¬ 
ters of starch. Under the microscope, the granules appear oval or ovate, 
and often truncated. Many of them are broken, and in most the surfac 

is irregular or tuberculated (Cl. S. Dispensatory). Mntives chiefly 

Domestic Uses.-In the East Indian Archipelago the Natives ch. ny 
make the sago starch, which is intended for domestic use. 'nto Jns ^ 

if kept dry, may be preserved for a very long time. It s 
made into sago meal, from which they prepare a var > et > ■ . e l0 us trees, 

1 n ndia, the Sago from Caryota urens. and front.other soup> 
is used as an article of food, principally in the form of g tens j v e as 

but the use of Sago by the Natives of India is not nearly so extensive 
in the East Indian Archipelago, where it forms almost the s p 

Sajji, see Barilla, Vol. L, 394; see also Carbonates of Potash and Soda, 
Vol. II, 152, 154; and Reh, Vol. VI.» Part I., 400 to 427. 

^alaera.fllcl—Fossil ammonites reverenced and worshipped by 

dus and supposed by some to be the setiles or eagle stones of the 
ancients. Those used’ in the worship of the Hindus are black, mo. 
rounded, and commonly perforated in one or more places by worms, > 
[be Hindus believe, bv Vishnu in the form of a reptile. Some are supposed 
to represent graciou* incarnations of Vishnu and are highly prized by their 
nuners • others, which border a little on violet, denote a vindictive avatara , 
and are shunned. The possessor of a Svi.agrama keeps it wrapped up in 
c ], r | 0 th from which it is freqtieqtly taken out and bathed. I he water 
used for the purpose is thought to have acquired a sm-expel ling virtue. 

s. 519 
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The Salep of European Commerce. ( W. R. Clark.) 


Sal Ammoniac , see Ammonium, Vol. I., 219. 

SALEP 0 

in lL h il“TL & ge e nu^Eulo d pwl tUber3 ° f " Umer0US spec!es of the genus 0rChis ' and 

Salep. 

'’‘siultri’n'iZi'f&T CUItmUM, Btxo.i 

a -’“ 

Sitpp Pharvi °ind aUg JlT SS $' a™*' D fP ens " «S3 ; Moodern Sheriff, 
son, Him'. Dht (X N-W. PGal^^P / 4, / r ’ 261 ; AtHn - 

m£%- T M'pZ£t?* e x/ir‘ 'inZl 

Sources of Salep.—A lthough most, if not all, the species of Orchis 

proDerlv f N Ti hem r Y ia ’ are furnished with tubers capable, if 

SJS' of y,eldmg salep, only a few of them are actually in use 

these —Orchis 1 ^- SU ^f tanC o following are the most important of 

5b m lLs ofr O. latifolia, O. laxiflora, O. maculate, O. mas- 
The Salen^f ft,°i *? ono / °; Pyramidahs, and O. saccifera. 
as a remedy for he * nd !f n bazars, which is highly esteemed by the Natives 
by them! is prindnX , d,seas f a " d f ,° r ' vhich bi S h Prices are often paid 
E. herbacea, and probabfvI'l^Tro the . tube, s . of Eulophia campestris and 
The variety of Salen l-I* ~ * ro J? tb f s P ecies of a few other genera, 
bulb more than a tuber and wnf ; 1 ? a, t5 ° r bad j ah < resembles a 

the discussion vhich Wlowfd he G ‘ Baker o{ Kew 0" 

the British Pharmaceutfcal Societyln Deimber'i8% 1 as h"’® a?™ 

Ungernia trisphsera. a nlant * C I? r>e ^ 1 ^ 36 ) as being derived from 

LiDE/E. DymockVhVj/JS^ V° ^ c TI7 Natural Order of Amaryl- 

however, on the authority of Mr N IvT *K"hansahlb ‘’a'''’ P f evi p'>*• 

'“vssspn ■> &&& rf ,te b " ,bs - 

and to some extent^n ^ Comm * rce]s prepared chiefly in the Levant, 
Salep is said to be 1 ° 7 ^' and otber parts of Europe. German 
Levant variety &rnf tK T ^ ent u an r d more carefull > dried than the 

Afghanistan RahtrWfs » . dlan ba ^rs is produced on the hills of 
even Ceylon are laW tn^’ Pe [ Sla ’ and Bokhara, but the Nilghiri Hills and 
is largely prennrod f t ° 4 [ Un } 1:3 j. a P art of ]t Besides these, imitation Salep 

X * n Thisis said to be mlde up of 

plam°has Jt {vIvver^i NU *v PRE i PARAT,0N — rbe tubers are dug up after the 
that are sbriv-!l ? e P um P brm ones are washed and set aside, thos 
strung cm thrl a an< T ?, are ^ rown away. The selected tubers are then 
by irentU a - f vc C , sc , a ‘ ded to destroy their vitality, and dried in the sun, or 

lose their bitter tltL^d B> i- d^ y 5 1 ng, thc y become hard and horn Y> and 
C fi ar .„-, er laste and peculiar odour. 

Indian baz/r- R v AND P H ^' MICAL Composition —The Salep of the 
2 _ ' L s is met with is three varietiespalmate, large ovoid, and 
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The Salep of European Commerce. 


small ovoid masses threaded together into long strings, all of them more 
or less translucent and gum-like. They have very little odour and a. slight, 
not unpleasant taste. After maceration in water for several hours, they 
regain their original shape and size. Salep contains a substance known to 
thf chemist as Bassorine, which is reported to be more nutritive_ than a y 
other vegetable produce. One ounce, it is leported uill sufhce per 

day to support a man (Smith). The following tubers is taken 

copic structure and chemical composition of the Salep tube 9 _ <( 

almost verbatim from Fluckiger &. Hanbury’s valuabl* 1 wo. ^ ^ 

microscopic section the tuber is found to consist almost ent rely P 
matous cells, containing starch and some 

lime. In the midst of these parenchymatous “tcSkar bundles a. e 

ones filled with homogeneous mucilage, Small . ' , t constituent 

irregularly scattered through the tuber. 

of Salep is a sort of mucilage, which is coru&wt y P forminff a so i u . 
large amount. Salep yields this mucilage t .w^ ^j thout precipita¬ 
tion which is turned blue by iodine, and Muc ji a ge of Salep, if preci- 

tion with a solution of neutral acetate of lead- - blue in colour if 

pitated with alcohol and then dried, .becomes violet,.^ ^ dry muci _ 
moistened with a solution of iodine m iodide po : 0 f copper ; when 

lage is readily soluble in ammon.acal solution^ ox ^ In these 

boiled with nitric acid, oxalic but not m wUh cellu | ose rat hcr than with 
two respects the mucilage o. S. P Pd : s contained, it does not exhibit 
gum aribic. In the large cells in ~ it isfcntame , ^ ^ a meta . 

any stratification, so that itsi forir i t d contains some nitrogen and 
&*£****} |ra,p " 

>«* s mass# 

forming, with even 40 parts of water a»W' howeV er, assists in 
thicker on addition of magnesia or borax The "tan :n,n> o^e the tuber 

the formation of this jelly, yet its amou ‘ lateral tuber abounds 

which bears the flowering stem, ^Xmcn Cd when fresh, a trace of 
in it. Salep also contains sugar and albumen, an consisting chiefly 

volatile oil/ Dried at uo°C., -t y.ekds 2 p« ^££ 2 ***. 6 S >1 
of phosphates and calcium” { Dra g™t/h[sb™ considered to possess 
‘Medicine.—From ancient times, Salop ha ive | v prescribed both 

great invigorating virtues and has hence been e weaklies s or loss of 
in Europe and the East for diseases *fl uen ce of the doctrine of 

the sexual powers. Under the superstitious i fl ^ supp osed appear- 
signatures this idea was no doubt f rcn ^" b) {), c form of the testicles 

ance of the tuber, which was thought to r^em th^ thg odour 0 f 

(hence the French name “testicle di ch'en - sem j na l fluid, and is 

the fresh root, is supposed to resemble that rlasoed in the hand, 

thought to have a powerful aphrodisiac effect wh J^P res{oratjv . e and 
The dry tuber has an immense reputation as a rvn palmate 

fattened It is much prescribed ,n paralytic affections- in 

tubers are most sought after. It is much used fey Native pracu 

SSS and flavoured :? h spices 

tA t , Persia, and Baluchistan, and aiso from Bokhara via, as imir : f 

andaTttle Salep is also prepared in India from tndigenous spec.es ol 


s. 
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Salicornia—a source of Sajji. 


( W. R . Clark.) 


SALIX 

acmophylla e 


orchids, but the great proportion of the ordinary article met with in Indian 
bazdrs is imported by sea into Bombay from Persia and the Levant. 
Dymock, in his Materia Me fica of Western India , gives the prices of 
Salep as follows “ Abuskaheri or Lasaniya R15 to R35 per maund ot 
4.1ft; Panjabi R2J per ft; Panjab-i-salab (Palmate Salep, Persian), R5- 10 
to 10 per ft.” 

For further information on the sources of Salep in India, see Curculigo, 
II., 650; Eulophia, III., 290; and Orchis, V., 492. 


TRADE. 


SALICORNIA, Linn.; Gen. PL, 111., 66. 

Salicornia brachiata, Roxb.; FI. Br. Ind., V., 12 ; Wight, Icon., t. 

Chenopodtacea. 

Syn.—A rthrocnemcm indicum, Thwaites. 

Vern. Oomarie keenly *Tam. ; Quoilu , koyalu, Tel. 

^ e ft rences * Roxb., FI. hid., Ed. C.B.C., 28; Voigt, Hort. Sub. Cal., 320 f 
Thwaites, En.\Ceylon PL, 246 ; Elliot, Fl.Andhr., 100 ; Drury, U. PL, 
077 ; Royle, Prod. Res. Ind., 75 f Gae ., Mysore and Coorg , I., 65 ; Ind • 
Forester , III., 238. 

Habitat.—A gregarious, herbaceous shrub, growing abundantly on the 
coasts of India and on the margins of salt lakes. It is found abundantly 
on the northern shores of the island of Ceylon. Moquin (in D .Candolle's 
Prod.,Vol. XIII., Pt. II., 745) quotes Wallich as giving a Neprll habitat; 
but this, Sir J. D. Hooker, in the Flora of British India , says, is incor¬ 
rect. 

Medicine.—This is one of the numerous sources of the alkaline earth, 
sa JJ l > u*ed in medicine and also in the arts. (Compare list of plants given 
under Barilla, I., 394.) 

Food & Fodder.—The Natives pickle the leaves and young shoots 
UiIndF T ^)^ TUr ^ 9 anC * l * mes °* scarcit y utilise them as greens ( Shortt , 

So indica, Willd.; see Arthrocneraum indicum, Moq.; Vol. I., 328 . 


SALIX, Linn.; Gen. PL, III., 411. 

A gfcnus of deciduous, dioicious trees or shrubs, containing about i5o 
species, 26 of which are found in the Indian Peninsula. They are very rare in 
the tropics and southern hemisphere and absent in Australia and the Pacific 
islands. 


Salix acmophylla, Boiss. ; FL Br. Ind., V,, 62S / Salicine^e. 

Syn.—S. glauca, Anderss.; S. octandra, Del. 

Vern.— Bcdh, Afg.; Budha, Sind ; Bisu, bada, Pb. 

Keferences.— Prodr., XVI., ii., iy 5 ; Brandis , For. FL, 4 63 ; Aitchi- 
on Cat. Pb. PI 140 ; Murray, PL ft Drugs of Sind, 29 ; Aitchison, 
B Hy ° f f8k ' C ° m " IU ' 

I j• a moderate-sized, quite glabrous tree, found in North-West 

ia, and distributed to* Afghanistan, Baluchistan, and westward to 
A' • ^ occurs usually in a cultivated or semi-cultivated state. 

Medicine, — A decoction of the bark is used in Baluchistdn as a febri¬ 
fuge. 


Fodder.—The leaves are largely utilized as cattle fodder, for which 
purpose, in some localities, the tree is severely lopped. 

Structure of the Wood.—Tough and elastic. Weight 37ft per cubic 
foot. 

Domestic Uses.—The wood is employed for small carpentry. The 
twigs afford good buttalis for binding purposes. 
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The White and the Weeping Willows. 
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Salix alba, Linn. ; FL Br. Ind., V., 629. 

The White or Huntingdon Willow; Saule blanc, Fr.p 
Weisse Weide, Germ. 

Vern.— Vwir, Kashmir ; Bis, viir, changma, mdlckang , ckdmrnd, kalchan, 
chung, bushan, maddnu, Pb. ; Bcd-i-siah, Afg. ; Kharwala, Trans- 
Indus. 

References.— Brandis, For. FI ., 466 ; Gamble, Man. Timb., 375 / Stewart, 
Pb. PL. 206; Ail chiton, Afgh. Del. Com., tit ; Year Book Pharm., 1874 » 
629; Baden Powell, Pb. Pr., 596; Christy, Com. PL & Drugs, V., 
43; Smith, Diet., 440 • Ind. Forester I ., 119; V., 478; IX., 170; 
XIII., 505. 

Habitat.—A lrrge tree, cultivated in the North-West Himalaya and 
Western Thibet; distributed to Europe and Northern Asia. [Stewart and 
also Baden Powell give the above vernacular names for this species, but as 
these are not repeated by Brandis nor by Gamble, it may be inferred that 
they do not denote this species. Indeed, Stewart calls the plant he is 
dealing with S. alba ?— Ed ] 

Medicine —[The bark of the white willow yields the crystalline glucoside 
m salicin —a drug*, by modern practice, largely used in the treatment of 
acute rheumatism. It is recognised as antiseptic, antipyretic, and anti- 
periodic. It will be observed that these properties have for many cen¬ 
turies been recognised &s possessed by the barks of certain Indian willows, 
so that, although new (perhaps) to Europe, the drug can hardly be regard¬ 
ed as new to India. Sir William O’Shaughnessy, fifty years ago, followed 
up the Native reputation of willow bark by endeavouring to isolate from 
each species its salicin. — Ed., Diet. Econ. Prod. ] 

Fodder.—The branches are severely lopped, and used as fodder. The 
young shoots and bark of the larger trees are removed by hand and used 
as fodder. 

Structure of the Wood.—Soft white near the circumference, yellow or 
brown towards the centre. Weight 26 to 33ft per cubic foot. “ The tree 
reaches 8 and 9 feet in girth when well protected Moorcroft mentions 
one of 16 feet, but the largest trees are very often hollow ” (Stewart). 

Domestic Uses.— In Kashmir the twigs of this and other species 
of willow are much used in basket-making. The wood is valued in 
i ibet, Spiti, and Afghdnistdn, where it is employed for boarding. In 
Afghanistan, willow-wood is the one most used for building, as insects do 
not attack it much. The wood of willow is also used in Tibet for making 
ploughs and other agricultural implements. On the Chenab, pails are, 
according to Stewart, cut from single blocks of the wood and fire combs 
! are made of it. 

3 . babylonica, Linn .; FI. Br. Ind., V., 629. 

The Weeping Willow. 

Vern. — Thy, bhosi , Nepal; Giur, bisa, Kashmir; Bisa, bada, bed , ka¬ 
fir a, majnum, biddi, bitsii bes , hesu, mala, majnun, laila, bed main, 
may nun, Pb. ; Mo-ma-kka, Burm. 

References. — R.nb., FI. Ind., Ed. C.B.C., I12 ; Brandis, For. FI., 4*5 s 
Gamble , Man. Limb., 376 ; Stewart, Pb. PL, 207 f DC., Prod., X VI ., «*» 
507 : Mason, Burma and Its People, 778 : BoLs., Fi. OrientIV., J ; 
Aitchi. on, Afgh. Del. Com., tit ; Baden Powell, Pb. Pr., 3 S$, 59 * > Atkin - 
son, Him. Did , 3 i 7 ; Smith, Die.. 439 ; Gazetteers — Punjab, Hoshiarpur 
Dist., 12; Sialkote, u : N.-W. P , IV., Ixxvii.; Mysore & Coorg, /., 
f>S; Settle. Pep., Simla Did., xliii., Apn. II.; Ind. Forester, V., 181, 
186; X., 126; Agri.-Horti. Sue. Panj b, Select Papers up to 186/, 155. 

Habitat.—A tree with pendant branches, commonly grown for orna¬ 
ment in North India, both in the plains and in the Himalaya up to an altL 
Q 
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The Sallow—an Essential Oil. 


(IV. R. Clark.) 


SAI.IX 

Capre a. 


tude of g,ooo feet. Said by Stewart to be indigenous in the Sulaiman 
Ran S e - IS d ^ tnbuted to Europe, North and West Asia. 

Medicine. 1 he leaves and bark, contain a neutral principle, salicin 
and tannic acid. 1 hey were formerly officinal in India, and are still much 
used by Native practitioners as astringents and tonics, chiefly in the treat- 
ment of intermittent and remittent fevers (Stewart; Baden Powell). The 
hark is also said to be anthelmintic. 

f , Str “ cture of the Wood.-The tree sometimes attains a height of 50 
® * ?!* 1 5 £ ,rtb at . tbe , ^ a se of 6-7 feet. The wood is white in colour, 
smooth, and even-grained and takes on a good polish. 

. ®°™ es ^ c Uses.-—! hetree grows rapidly and is easily raised in moist 
places by cuttings of considerable size, which are often planted to consoli- 
da **“! e b 5 nks ° f Canals and wa tercuts (Agri.-Horti., Soc . Panjdb). The 
os and n ranches are much used for making baskets, wattles, weirs, 
cams, ences, fire-wood, etc. For these purposes they are invaluable. 
Good cricket bats have been made also from the wood. 

Salix Caprea, Linn.; FI Br . Ind., V., 629 . 

I he Sallow, Eng.; Saule Marceau, Fr. * Sahlweide, Germ . 

Hind., & Pb. ; Khwaeawala, Pushtu; Kkildf* 
Ma-el-khtlaf (the distilled water), Arab.; Bede-mushk. Pers. 

References. DC., Prod., XVI., it. 222 ; Brandis , For. FI., 4^ ; Stewart* 
Boiss., FI. Orient., IV., 11S8; Pharm. Ind.. 2(3 ; D; mock* 
1 ; Year-Book, Pharm., 1880, 251 ; Baden Powell, 
1 b Smith, Die., 363 ; Ktnv Off. Guide to the Mur. of Ec. Bot ., 
*29; Ind. forester, X., 126 ; Agri.-Horti, Soc., Panjdb, Select Papers up 

to 1862,271-275. 

f r ,„^ b !^ t,-Cu i tiva ‘ ed in North-West India and Rohilkhand,. usually 
m ^ s ' Distributed to Europe and Northern Asia. It is abundant 
'rz i . " : ‘ r a , a t l ahore, where it is said to have been introduced from 
Kashmn- after the conquest of that country by Ranjlt Singh. 

f A }" Kashmir, an essential oil or attur is obtained by distillation 
from the flowers of this tree. It is used in Native perfumery. 

• 1 , G * Cm f' , ( istillatjon with twice their weight of water, the flow ers 

Ll.a i? T Cr i Which '? P'gWy valued in native medicine, being con- 
.1 red cordial, stimulant, and slightly aphrodisiac. It is used as an external 
application in headache and ophthalmia. The ashes of the wood are taken 
in laemoptysjs, and, mixed with vinegar, are applied to hoemorrhoids. The 
1 km and 1 eaves are considered astringent and resolvent, and the juice 
fiim gum are said to increase the visual powers {Agri.-Horti. Soc, Punjab). 
cnK " , ; ( y e ’ the . B *RK °f this suede*, of willow was at one time used as a 
p •* U k 1 c,ncbona ' “ This species of willow is frequently mentioned in 
• r if 1 °°ks as a popular and well-known remedy. The Persia!* se ! tiers 
nc i\ ia ![ aV L ln * r °duced the flowers and distilled water, but they are only 
* b y tbe better classes of Muhammadans and Parsis” ( Dymook ). 
Special Opinions.- § “Leaves have been found useful in fevers in 
„ e ori ^ a decoction 55 (Assistant Surgeon Bhagzoan Das, (2nd), Civil 
mospital, Rawal Hindi, Panjab). “The distilled water from the flowers is 
/V 1 P al P itatio " of the heart, acting as a stimulant 55 (Civil Surgeon 
F - F. P.rry, Jullunder City , Panjdb). 

Domestic Uses. -The scented water, distilled from the flowers, is an in- 
gradient of one of the sherbets in common use among the wealthier Muham- 
a a ? S °* * nd ' a * T.he wood is, in Europe, much sought after for the 
< Hutacturc of charcoal for powder factories. 
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Red wood Willow. 


Salix daphnoides, Vill.; FI. Br. Ind., V., 631. 

Syn.—S. acutifolia, Willd. 

Vtra.—Richang, roangching, chankar, Lahoul. ; Yir, Kashmir; Bedi, 
bidai, betsa, belt, bushan, bashal, bhail, byul, mudanu, shun, thnil, i’B.; 
Changma , chamma, male hang, halchang , West Tibet. 

References. -~DC., Prod., XVI., ii., 261; Brandis, For . FI., 469 ; Gamble, 
Man.Timb., 377 ; Boiss., FI. Orient ., IV., 1191; Atkinson, Him. Dist., 
3 17; Ind. Forester, IV., 198; XIII., 505. 

Habitat.— A shrub or tree of the temperate North-West Himalaya, 
both on the outer ranges and in the inner arid tract, at altitudes between 
2,500 and 1,500 feet. It is distributed to North and West Asia and to 
Europe. 

Fodder. — The branches and leaves are used for cattle fodder. In 
Lahoul this willow is particularly abundant, and is much valued for that 
purpose. The trees are pollarded every third or fourth year, at high eleva¬ 
tions everv fifth year. This is done in spring, before the new leaves 
appear. The smaller twigs are given unstripped as fodder, together with 
the bark of the larger branches [Brandis). 

Structure of the Wood. —Heartwood red, shining. Weight 33*5lb per 
cubic foot. 

Domestic Uses. —The twigs are used for baskets, wattles, and twig 
bridges. The wood is employed for building and for making agricultural 
implements. The larger branches, which are cut off in pollarding the 
tree, when stripped of their bark, are employed as firewood. In Lahoul 
the leaves of this and other species are used as cattle litter. 

S. elegans, Wall.; FI. Br . Ind., V., 630. 

The Indian Weeping Willow. 

Syn. —S. kumaonensis, Lindl.; S. denticulata, Anders . 

Vern.— blail, bhain> (Simla), bitsu, bed, bida, beli, yir (Chenab). 
bad a (Ravi), Pb. 

References.— ~DC., Prod., XVI., II., 356; Brandis, For. FI., 466; Gamble, 
Man. Limb., 377 ; Atkinson, Him. Dist., 3 i 7 ; Settle. Rep., Kohai Dist., 
29; hid. Forester , IV., 90. , 

Habitat.—A shrub or small tree of the Himalaya, from Lahoul to 
Nepal, at altitudes ranging from 6,000 to 11,000 feet. 

Fodder. The leaves and twigs are used as fodder for cattle and 
goats. 

Structure of the Wood.—Pinkish coloured ; weight 33ft per cubic foot. 

S. fragilis, Linn.; Ft. Br. Ini., V., 630. 

The Crack or Red wood Willow. 

Vera.— Ti'. hang, Lahoul. 

References.— DC., Prod., XVI., ii., 209 ; Brandis, For. FI., 466; Gamble, 
Man. Timb.,376; Boiss., FI. Orient., IV., 1184; Kew Off. Guide to the 
Mus.of Ec.Bot.,129. 

Habitat. A fast-growing, moderate-sized bushy tree, cultivated in 
LcidaK, Lahoul, and Western Tibet; distributed to North and West Asia 
and Europe. 

Structure of the Wood.—Heartwood yellowish red, supposed in Europe 
to be more durable than that of other willows. Weight 280) per cubic foot. 

Domestic Uses. —The timber is used in Lahoul and Ladak for much 
the same purposes as mentioned above under the other species of willow. 

Salix Sp. Vein. The manna bed khist, Pb. 

‘ Medicine. -From a species of dark-barked cultivated willow, met with in 
Turkman, much of the m^nna found in the Indian bazars is said to be 
I produced (9ee Manna, V., 165). 
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The Osier. 


( W. R. Clark.) 


SALIX 

Wallichiana. 


Salix tetrasperma, Roxb. ; FI. Br . Ind. 9 V„ 626; Wight , lc„ t. 1954. 

Syn. S. d 1 sperm a, Don. ; S. horsfieldiana, Miq.; S. nilagirica, Miq. 

Vera.— Bed, bent, baishi, Hind.; Pan! jama, Beng. ; Nachal , Koi.; 

signkf Santal. ; Bhesh, Garo; Bhi, Assam; Laila , tows | 
N.-W. P. ; Bilsa, Oudh; Kir, Kashmir; Bts, bet's, bitsa , to, ( 

bakshel , maersher, sa/edar , baiho. bidd, bed leila, bed , Pb. ; 
to/Aa, sutaida, Sind; Dhanie, C. P. ; Wallunj, bacha, bed. baishi. 
Bomb.; Boch, bach, Mar.; Afrupdlai , Tam.; Etipdla, Tel.) Niranji, 
Kan.; Atrapdla, Malay.; Mo-ma-kha , Burm.; Burum, Sans. 

References.—PC., Prod., XVI., rp*. F/. 7 W., C. 5 .C., 

7/2; Brandis, P?r. P/., ^2; Por. P/. £«rm., //., ^; Beddome, 

FI. Sylv ., t. 302 ; Gamble, Man . 77 m 6., 375; Ttefc. <&* Gz£s., Paw^., P/., 
220 ; Stewart, Pb. PI., 208 ; Elliot , 77 . Andh., 54; O 1 Shaugimessy, Bev.g. 
Dispens ., 606; Pharm. Ind., 2i3; Dymock , A/a*. to*. B'. /«<*., 7<?2 / S. 
^4r;7in, Drugs, i3o; Baden Powell, Pb. Pr., 596 : Atkinson. Him. 

Hist., 317; 749; Drury, U. PL, 377 ; Lisboa, U. Pl. Bomb., i 33 , 27#; 
Gazetteers : W.-JK. /W, /., 84; IV., Ixxvii. ; Bomb., XV., 75 / Panjdb, 
Gurdaspur, 55 / Mysore & Coorg, I., 65 ; Burma, /., / 3 tf; For<w* Admin. 
Rep., Chota Nagpur, 1885, 34 ; Did., Forester, III., 204; X., 325- < 

Habitat.—A moderate-sized, deciduous tree, found throughout India, on 
river banks and in moist places; in the Himdlayan valleys it ascends to 
6,ooo feet. It occurs also in Burma and as far south as Singapore. It 
is distributed to Sumatra and Java. 

Tan.—The bark is used for tanning (Kura). 

Medicine.~=»The bark is said to be febrifuge. Sir W. O’Shaughnessy, 
however, carefully examined it and failed to detect any trace of salicine in it 
( Pnarm. Ind.). 

Fodder.—The leaves are lopped and given to cattle. 

Structure of the Wood.—Sapwood large, whitish ; heartwood distinct, 
of a dark brown colour (Brandis). Weight about 371b per cubic foot. 

Domestic Uses. — The twigs are made into baskets. The wood is 
rarely used, as it is soft and porous. It has, however, been employed for 
gunpowder charcoal. Mann says that in Assam it is used for posts and 
planks. 

S viminalis, Linn.; FI. Br. Ind., V., 6j/. 

The Osier ; Osier blank, Fr. • Korbwf.ide, Germ . 

Vera. — Bitsu, Pb.; Rumania, Lahoul. 

References. DC., Prod., XVI., ii., 264 / Brandis , For. FL, 470 ; Gamble, 
Man. Timb., 3771 Boiss., FL Orient., IV., 1191; Smith, Die.,304; R ew 
Off. Guide to the Mus . of Ec. Bat., i3o ; Ind. Forester, X., 126; X VIII ., 

505 . 

Habitat.—A shrub or small tree of the Temperate Himalaya, from the 
Jhclam to Sikkim, at altitudes between 5,000 and 9,000 feci ; distributed 
to Nui ih and West Asia and to Europe. Common throughout Europe in ! 
osier beds. & 

Structure of the Wopd.—White and soft. 

Domestic Uses —This plant forms the principal material used in 

^ Europe for basket-making. 

S. Wallichiana, And. ; FI. Br. Ind., V., 628. 

Vern— Bhains, bhangli, katguli, N.-W. P.; Bwir, Po. 
e erences.— Brandis, For. FL, 468 ; Gamble, Man. 7'imb., 376. j 

naDitat. —A large shrub, met with in Afghanistan, Kashmir and the 
emperaie Himalaya, eastwards to Bhutan, ascending to 9.000 feet. It 
occurs also in the plains of the Pan jab. 

structure of the Wood.—The white or pinkish white in colour. Weight 1 
32H) per cubic foot. 

Domestic Uses,—Hie branches are made into baskets. 1 he twigs, 
are used as tooth-brushes. 
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A Tanning Material. 


Salmalia malabarica, Schott.; see Bombax malabaricum, DC.; 

[Malvaceae; I., 487. 

SALSOLA, Linn.; Gen. PL, 111 ., 7/. [diace 2E. 
Salsola arbuscula, Pall. ; Boiss., M. Orient., IV., g6o; Chenopo- 

Vern. — Narruk, randuk , randu, Baluch. 

References. — Aitchison, Bot. Afgh. Del. Com., io 3 ; also Prod. IV. Afgh. 
and N. E. Persia, 18 r. 

Habitat. —A very characteristic shrub of the deserts of Northern Balu- 
chistdn and Persia, and distributed to similar tracts of country in Russian 
Turkistan. 

Tan.—The Natives employ it in preparing the skins for their water-bot¬ 
tles ( Aitchison ). 

Fodder. —Camels are very fond of it ( Aitchison). 

S. fcetida, Del.; Ft. Br. Ind., V., 18; Wight, Ic.. i. 1795. 

Syn.—S, Moorcroftiana, Wall.; S. indica, Herb. Royle; S. spinescens, 
Wight ; Caroxylon fcetidum, Moq. 

Vertt.—* Mot* larte. gord lane, land gdra, Pb. ; Shorn, shorag, Pushtu; 
Ldnctn, SlN}; Ella-kura, Tel. 

References. — Stewart, Pb. PL, m t Aitchison, Cat. Pb. & Sind PI .> 
127 ; Aitchison, Handbook Trade Prod. Leh, 2or, 234; also Afgh. Del- 
Com., io 3 ; also Prod. W. Afgh. and N. E. Persia, 181 ; Ind. Forester, 
XIII., 93 ! XIV., 370 . 

Habitat. —A large shrub, not uncommon in the Central and South Panjab, 

l the Trans-Indus region, and Sind. It is distributed to Baluchistan, Persia, 
Arabia, and North Africa. Its name is derived from the fact that in 
Egypt it has been observed to exhale an odour like rotten fish. 

° Medicine—[Aitchison states that in the desert country from Quetta to 
the Hari-rud, this plant is burnt to obtain Barilla, khar , ishkhor. In the 
Trade Products of Leh , p. 234 , the same writer states that with the Bhotes 
the process of manufacturers quite unknown, they employing in its place 
Phuli—3. soda salt. 

Food. —“At Sha-ishmail, ” writes Aitchison, “ I obtained from the 
surface of its leaves a quantity of manna, which presented the appearance 
of drops of milk that had hardened on its foliage ; this seemed to be well 
known to the Baluchi camel-drivers, who collected and ate it. Hie only 
name they had for the substance was Shakar (sugar) ” (W. Afgh. and 
N. E. Persia , 181).— Ed., Diet. Econ. Prodi] 

S . Griffithii, Stewart, see Caroxylon Griffitbii, Moq., ^ ol. II., * 7 ^ > 

[ Haloxylon, Vo!. IV., 199. 

; S. indica, Willd.; see Suceda indica, Moq.; Vol. VI. 

S. Kali, Linn ; FI, Br. Ind., V., if 

References. — DC. , Prod.. XIII., ii„ 187 ; Stewart, Pb. PL, H 9 ; Aitchison , 
Bot. Afgh. Del. Com., 103; Boiss., Ft. Orient., IV ., 9 S 4 - 

Habitat. — A spreading bush, found in the NorthWest Panjab, common 
in Baluchistan It also occurs in Western Tibet at altitudes ranging from 
12,000 to 14,000 feet, and is distributed westward to the Atlantic and 
throughout North Asia, North and South Africa, Australia, and North 
merica 

Medicine.—Stewart remarks that this may be the Plant whicii. Belfew 
states, is used in the manufacture of sajji in the Peshawar Valley, otewar 
ir, however, disposed to think that sttjji is imported into Peshawar, 
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Common Salt—Chloride of Sodium. 


(G. Watt.) 


SALT 


(G. Watt.) 

SALT, Man. Geol. Ini., III. ( Ball ), 475-^92/ IV. (Mallei), 33~34 

According to Indian writers there are two forms of Salt—the Common or 
White Salt, and the Medicinal or Black Salt. The last-mentioned is also known 
as Bitioban , and is held in high esteem by the Natives on account of its reputed 
medicinal virtue. It is, however, only an impure preparation of sodium chloride 
made with that salt and certain other ingredients, its composition varying 
with the locality where it is made. It generally contains sulphuret of iron; 
but inferior forms are devoid of the odour of that salt and are prepared by 
boiling chloride and carbonate of sodium with Phyllanthus Emblica and 
Terminalia Chebula, etc. 1 lie present article is intended to deal chiefly 
with Common Salt—Sodium Chloride. 

SALT—CHLORIDE of 50 DIUIVL 

Common Salt, Sea Salt, Table Salt, Eng.; Sel commun, Sel 
de Cuisine, Sel marin, Fr.; Chlorantrium, Kochsalz, 
Germ.; Salt, Dan. & Siv.; Chloruro di sodio, Sal com¬ 
mune, It. ; SAl, Sp. 

Vern.— Namak , lon % Hind.; Nimok , nun , Beng.; Namak, niniak , 
Bomb.; AfUha . Mar.; Mithu , Guz.; Uppu , Tam.; La van am, uppn , 
Tel.; Uppu, Kan.; Uppu , lavanam, Malay.; Sa , Burm.; Lumt, 
Sing.; Lavana, Sans. ; Milk, milhul-aajin, Arab.; Namak, namaee, 
khurdani, numakc-taam, Pers. ; Uyah, Java; Yen, China. 

References.— Mem . Geol. Surv. Ind., IV. (H. F. Blanford , 1865), 21$; 
{Ring & Foote, 1865), 3 ; 4; IX. (Wynne & Worth, 1875^, s 9 > 2 99 X 
< Theobald , iS 7 o ), 3 s r ; XI. ( Mallet. 1875), 91 .• XIV. (Wynne, 1878), 
284; and XVII. (1880), 92; Rec. Geol. Surv. Ind., IV. (Dr. Oldham 
1871), 80 ; V. (Blanford, 1872), 42 ; VI. (Theobald, 1873), 67 ; X. (W. 
T. Blanford , 1877), 10; XIII. ( Hacket , 1880), 19; Plowderis Rept. 

( j $ 56)> Ft. III. Finance & Revenue Accounts; Sel. from Rec. Govt. 
Bcrtg., No. III. (A. I. M. Mills, i8st), 39 ; No. XXX. {It. Rickets), 
f)0 ; Sel. from Rec. Govt. Bomb., XVII. (/<?55b 705; No. Xl.I. (1857), 
178; Sel. Rcc. Govt, if Madras No. 16 ( r8s8). Memorandum on Salt; 
Mason, Burma & Its People. S77* 73 l ; Plur m. Ind., 3 . 27 ; U. S. 
Dispcns.. 15th Ed., 1326 ; Ainslie, Mat. Ind., /., 370 7 r ; O'Shaugh- 
nessy, Berg Dispcns., 60; Moodecn Sheriff, Snip. Pharm. Ind., 71, 
231 ; Um C. Dutt, Mat. Med. Hind., 23.84-37 ; Baden-Powell, Pb. Pr., 
69-76, 8T-82, 98, 37 J; Royle, Prod. Res., 18, 382 ; Crookes, Hand¬ 
book, Dyeing, etc., 119 ; Simmonds, Science and Commerce, their Infl. on 
Manuf., 96; Commercial Products of the Sea (339-348); Hamilton , 
Account of the Kingdom of Nepal, 93 , 214, 286, 3or, 316; Crawfurd, 
History Indian Archipelago, /., 199 ; Colebrooke, Remarks on the Hus¬ 
bandry of Bengal, " 181 ; Kirkpatrick, Account, of Nepal , 207; Man. 
Madras Adm., I., 436-448 ; II., 40, 291 . Man. of Kurnool, 179 1 Boswell, 
Man., Nell ore, 67; Moore, Man., Trichinopolv, 68, 248 ; Nelson , Man., 
Madura, 25, 40; Gribblc, Man., Cuddapah , 228; Mackenz ie, han., 
Kristna. 36 q ; /issam, by W. Robinson (1841), 33 ; Gazetteers: Bengal, 
I. ( Midnapur, Hijili), 38 g ; II. (Jcssorc), 3 ao- 3 or ; III. (Midnapur), i$o- 
182 ; XVIII. (Cuttack), 17St (Balasor), 249, 336 ; XIX. (Pun), 151, 
Bombay, V. ( Cutch ), 21; VIII. (Kathiawar), 92-93; X. (Ratnagtn); 
IQO; XIII., Pt. I. ( Thana), 363 - 378 ; XV. (Kdnara), 72 ; Panjab, Gur- 
gaon "* * ~ • L - ■ ” " ' k 

Dist. 

207, 

418-. 

(Moradai 
182-163 
Soc , 

jf. in mtttnnsunj, j/ ; m ,\f» 

sep , [ 836 ), 7 98: VIL ( C. Gubbins , 1838), 363 ; ML (' . 


90; XIII., Pt. I. (Thana), 363-378; XV. (Kdnara), 72; ranjao, uur- j 
aon Dist., IT ; Shahpur Dist., 4; Rohtak Dist., JO ;Dcra Ghaut Khun 
'list., 9; Kohat Dist., 18; Bunmi Dist., 18; N.-W. P>, L> II., 
07,416; III., 34-37, 2jQ ; VI., 20, 142, 146 , 148, J U' TS2 > f£ 5 » 363} 4 b 
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Jour, of Med. Sci . (J. Nicholson , 1872), Julv , 1 ; Cal. Jour. Nat . Hist , 
II. (McClelland , 1842), 251; VI. (Capt. Hutton, 1846), 601; Aylroin, 
Pamphlet on Salt Trade , 1846 ; Burke, India Salt , Scinde versus Cheshire 
(1847); Wilbraham , TA? 5 a// Monopoly (1847) ; Hamilton, Notes on 
Manuf. Salt in the Tumlook Agency, 1852 ; DcLisle , on Bombay Salt 
Dept., 185r; Parliamentary Paper , /?*/>. Commissioner on Salt , ; 

Annals of Indian Adm., /., 7*56; 5 /wms’ Encycl ., //., 1710-1740; 

Balfour , Cyclop, hid., HI., 504-507 ; Morton, Cycl. AgriII., 791-796; 
Ure, Diet. Ind. Arts & Man., Ill., 602. 


HISTORY OF SALT. 

It is perhaps scarcely necessary to deal with the ancient history of Salt, 
since, in one word, it may be said to have been known to the Hindus 
from time immemorial. Livana, its best Sanskrit name, has but few 
other meanings than salt or saltness, but such as it does possess show 
the high esteem in which salt was held. Various forms of the word were 
employed to denote loveliness, beauty, grace, or the private property of a 
married woman. Most writers regard the acquirement of the habit of 
using salt with human food, as marking the advance from a nomadic to 
an agricultural life. To a people who live on milk or on raw or at most 
only t oasted meat, salt is not necessary, but the process of boiling removes 
the natural salts of the animal diet. On the other hand, to a people who 
live on cereals, salt is an absolute necessity, -and hence it is not a matter of 
surprise to find the most ancient works of India treating of this mineral 
substance with as much detail as can be found in modem publications. 
Dutt tells us that Susruta, the great father of Indian medicine, describes 
eight different kinds of salt. Of these four were forms of salt identical 
with the corresponding kinds met with in present Indian commerce. The 
other forms were impure salts or special preparations which correspond 
with the various kinds of black salt already alluded to, or to the efflores¬ 
cences that occur on the surface of the soil in many parts of India. Sus- 
ruta’s four pure forms of sodium chloride were as follows :— 

1st, Saindhava .—This was produced, we are told, in Sind or the country 
bordering on the Indus. “The term is applied to rock salt, which is re¬ 
garded as the best of all salts. Three varieties of rock salt are recognised, 
vie., white, red, and crystalline. The pure white crystalline salt is preferred 
for medicinal use. For alimentary purposes also rock-salt is considered 
superior to the other varieties. It is regarded as digestive, appetising, 
sweet, and agreeable, and is much used in d) 7 spepsia and other abdomi¬ 
nal diseases.' The word Sind may have embraced a larger area in 
ancient times than at the present day. No rock salt occurs in Sind or 
further south than Kohat. 

2nd, Samudra .—This literally means produced from the sea. “ The 
term is applied 4 o sun-dried sea-salt, manufactured in the Madras Presi¬ 
dency. It is called /carhack in the vernacular. Orthodox Natives, who 
consider common salt as impure from the circumstance of its having un¬ 
dergone the process of boiling, and who take only rock-salt, substitute 
fear knelt for rock-salt, if the latter is not available. Sun-dried sea-salt is 
described as somewhat bitter and laxative. In other respects its properties 
are said to resemble those of rock-salt ” 

3rd, Romaka, also called Sikambari, is the salt produced from the Sam- 
bar Lake near Ajmir. “The name romaka is said to be derived from a 
nver called Rumd. It is obtained bv the evaporation of salt water in the 
shape of clear rhomboidal crystals. It has a pungent taste, and is con¬ 
sidered laxative and diuretic, in addition to possessing the other properties 
of salts, it is said to be the best and purest of evaporated salts. ’ 

4th, Pd nsu j a or U$ha<uta.— This literally means salt manufactured from 
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saline earth, “Panga or common salt, manufactured from earth impreg- 
boihng Wlt: * 1 sa * t water > would come under this head.” It is prepared by 

c ._ T '- other four salts described by Susruta are (i) Vit Idvana-a sub- 
stance which, Dutt says, occurs in dark red shining granules, somewhat 

P i 0 D. dc , r t Cd lac- Th 's, Dr. Fleming said, was prepared 
f an ' bar sal an , d Phyllanths Emblica fruits. (2) Sauvarehala, called 
t m B ,, The description of this substance Dutt takes 

L™" %t*" P °Z e " 5 Pan J ah Products , but it seems probable that Moo- 
to a r mrarir^, ° re J} ear ty correct " hen he restricts the nam- kald nimak 
alw?vs imelU ct ° so , dtu i n c El°ride and sulphuret of iron, which when fresh 

the ! f * j- rongly of sulphuretted hydrogen. (3) AuWid .—This is 

land. P T 1 ' ( mm c b ' or, de which forms the white efflorescence on r< h 

vernnclii 1, rm °\ C T”n 0n salt is often called reha or kalar in the 
Iod?nm f^ consists chiefly of sulphate of sodium with a little chloride of 
Anri { \ C /*;, S de "ru- b ^ as a lkaline, bi:ter, pungent, and nauseating. 

♦ 1 if o W 1 ?' * . s ^ orrn °f sa ^> mentioned by Susruta and some of 

o 1 . f p. cr ans knt writers, Dutt says, cannot be identified. According to 
biva Dass it woiud appear to be a form of salt produced bv boiling/ It 
is said to be stomachic, digestive, and laxative. 

In the pages which follow, the present system of administering the 
t interests of India will be found dealt with in considerable detail, while 
a the same time the facts of historic interest will be incidentally men- 
. therefore » only expose the present brief review of Salt 
an t ne bait Ouestion to the charge of needless repetition, were this chapter 
nia e o ring together all the historic features of the subject. In conclud- 
AIpv wJ en Ju r o tbere , fore > nce d only be said, that ever since the time of 
Northern^ V£t S V b °. V - 2 > 6, XV., 1, 30) the salt mines of 

rulr-s of thic avc been worked ard the traffic in salt, by all the various 

means of ranoirtfr bas bce ? r eco £ n ’ se d as one °f the most effectual 

of administration^ be lcermn £ millions to contribute towards the expense 

OCCURRENCE, AGE GEOLOGICALLY, AND DISTRIBUTION 

or SALT. 

°o man 1 n' S expn ;? sed d '~mically, Sodium chloride (NaCl), ir, 
l R R ° f t -, e m ° st va,uat >le products of the mineral 

kingdom. By European writers it is customary to find it stated that there 
are two ionns, w* Sea Salt and Rock Salt, but in India two other kinds 
have to be added Marsh Salt and Earth Salt. In chemical nature, when 
obtain., d pine, then.- forms are identical, and it seems accepted by geolo¬ 
gists that they have also been all derived from the same source, namely, 
the sea, though from seas of widely different geological epochs. They 
may, m fact, be viewed as differing chiefly in the relative age of their isola¬ 
tion ti om marine water. The majority of the beds of rock-salt bear 
a bund arrt evidence of being only more ancient marsh deposits, that is to 
say, of being arms of the sea that in course of time became isolated, first 
as inland seas and then drying up became salt marshes or lakes, until 
ultimately they formed thick deposits of salt in the superfici d structure of 
the dry earths surface. “This is seen from their stratified n ii.ure, with 
their interposed beds of clay, which coidd only ha.e been deposited from 
solution. The crystals of selenite (hydrated calcium sulphate)* moreover, 
winch they contain, can only have been formed in water and can never 
since have been subjected to any considerable amount of hr u, otherwise 
their water of crystallisation would ha ve been driven oft The beds also 
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of potassium and magnesium salts found at Starsfurt and other places, 
interposed between or overlying the rock deposits, are in just the posi¬ 
tion in which one would naturally expect to find them if deposited from 
salt water. Finally, the marine shells often occurring abundantly in the 
surrounding rocks of contemporary periods also testify to the former 
existence of large neighbouring masses of salt water” (Encycl . Brit.). 

The above passage has been given here in order to exhibit the very 
generally accepted view regarding the formation of salt, but which may be 
said to be the outcome of European geological experience. In India 
difficulties arise on every hand in connection w ith the study of the rocks 
and soils of this vast continent. The unfortunate absence of indications 
of life from many of the geologic systems renders it difficult, if not impossi¬ 
ble, to fix their corresponding ages with the rocks of Europe. The isolated 
salt wells that occur here and there all over India, in many cases tap strata 
in which there is little or no evidence of marine influence. Thus, for ex¬ 
ample, Medlicottfic Blanford {Man. Geol. Ind.) say of the Purna alluvial 
deposits of Berar: “Throughout an area more than 30 miles in length 
extending from the neighbourhood of Dhyanda, north of Akola, to within 
a few miles of Amraoti, wells for the purpose of obtaining brine are sunk 
in several places on both sides of the Purna r ver. The deepest wells are 
about 120 feet deep ; they traverse clay, sar i, and gravel, and, finally, it 
is said, a band of gravelly clay, from which 1 rine is obtained. No fossils 
are found in the clay and sand dug from t le wells. The occurrence of 
salt in the alluvial deposits of India is not ur. ;ommon, and it is impossible 
to say, without further evidence, whether t indicates the presence of 
marine beds. The absence of marine fossils \n all known cases is opposed 
to any such conclusion, but still it is not impossible that the land may 
have been 1,000 feet lower than it now is in late tertiary, or early post- 
tertiary, times, and this difference in elevation, would depress the Purna 
alluvial area beneath the sea-Wcl.” That large tracts of the salt-yielding 
area of India owe their salinity uirectly to the sea influence, however, these 
distinguished geologists freely admit. Thus, for example, they say of the 
Indus valley marshes and wells: “In the Indus valley some proof ha3 
lately been obtained, shewing that the sea may have occupied part of the 
area in post-tertiary times. East of the alluvial plain of the Indus near 
Umarkot (Omerkote) is a tract of blown sand, the depressions in which 
are filled by salt lakes. The lakes are supplied by water trickling through 
the soil from large marshes and pools supplied by the flood-waters of the 
rivers, and it is evident that the depress ; ons amongst the sand-hills are 
at a lower level than the alluvial plain, and that the salt is derived from 
the soil beneath the ^and.^To the southward is a great flat salt tract known 
as the Ran of Cutch, ma?shy in parts, dry in others, throughout the 
greater part of the year, but covered by water when the level of the sea is 
raised bv the south-west monsoon blowing into the Gulf of Cutch, and the 
old mouth of the Indus, and all water which runs off the land, is thus 
ponded back. The Luni river, which flows into the Ran, is, except after 
rain, extremely salt, and salt is largely manufactured from the salt earth 
at Panchbhadra, close to the Luni, more than 100 miles from the edge of 
the Ran, and nearly 300 from the seai\ Both the present condition of the 
Ran and tradition point to the aTea having been covered by the sea 
in recent time and having been filled up by deposits from the streams 
running into ii; and the occurrence of salt laucs near Umarkot, 150 miles 
from the sea, of an estuarine mollusk PotamUdes (Pirenellal Layardi, 
common in the salt lagoons and back-waters of the Indian coast, seems 
to indicate that these Iak'*s were formerly in communication with the sea. 
The enormous quantity of blown sand, also, which covers the Indian 
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derived frcra'.aformor^^^line'of the^R*' 06 ^ \ Y S ? P ?°I in ? ?“* 5t „ W * S 
“ It annonrc nmknii *1 ne . the Ran and east of the Indus valley, 

extended up the Indus vaniv a\ " poSt '* ertiar y linles an arm of the sea 
to the neighbourhood of Rnlf a f asb ? r as the salt lakes now exlst ’ or 
valley to the ncighbourbood n ' l"l probabl y farther - and a,s0 U P tbe Luni 
an inland sea. The countr? M pur! lhe Ra " ° f Cutch bein S of course 
deposits of the Indus ? l ° , tb , e "' es tward has been raised by the 

blown sand. ’ th ° salt ,ake - have been isolated by ridges of 

tertiary rockT (Mand^har^are’Ti 61 '^ margin of t,ie Indus alluvium later 

and precisely resembling the Siwalik f conta, P ln b r re , mri ' n ? of mammalia, 
less a probability thn* h,~ 1 ^ t lk formation, and as there is neverthe- 

post-tertiary ttees it mav l°T J" dus va ”oy was an arm of the sea in 
Himilayan Snvaliks is no nr 'Ya! 6 argued that the existence of the sub¬ 
sea at the same epoch Bu^n the^ ^ Ganges ™ ^ a " inland 
Siwaliks pass downwards into * • ndus re §: ion the representatives of the 
Manchhar formation itself W mioc . ene marine beds; in lower Sind the 
marine shells and n ^ becomes interstratified with bands containing 
there is a ve?’v thfck ™ ^ far , to the westward, on the Baluchistdn coas| 
in abundance y of ,hh™^*nne phocene formation, so that there is evidence 
ary times whilst ^here ^ aving oc cupied portions of the area in later terti- 
Ganges plain.” h s n ° pr °° f of an y such marine conditions in the 

natu^eX^elndications^ b £- theS , C ( J uotations the somewhat obscure 
Salt Waters and Sal nA C ? ar 1‘r g j t le * ormation and age of some of the 
Geologistsappear" dia ’ we n, ! > turn ” ov ' tbe Rock Salts, 
epochs, the eorpn^ r„. Cept the ?. e , a ? belonging to two widely distinct 
the salt marl of the Sail- p nummul i t,c beds of Kohat and of Mandf, and 
some of the brine W elU scems of Silurian age. Thus, while 

others are of ] a t er ter*inn- . ,.v Sa “-impregnated soils arc of post-tertiary, 
and the oldest of nni ln J;! „ he rno 5 t rec f nt rock-salts are early tertiary 
Medlicott & Blanford sav • <<§ aV i k P £ akmg r 0f the Salt Range deposits 
throughout the range froni East tn * 11 the Sdlt Ran £ e sections 

of red marl, varying i n colour from Kri3ki ther ^ ls f ° Und a great thickness 
taming thick bands of rock-salt scarlet to dull purple, and con- 

The base of this group is nowhere ^ gypsum and a few layers of dolomite. 

an .ha. can be JEK, if *4 » . 

“ The beds nf mrb enU * u- 1 f not Iess than *»5°o feet, 
some separate SanHc U* ° w ^ lc ^be group owes its name are very rich, 
being S^v 2i.5f ® f ™ ch as 100 feet « thickness and there 
Minis ofnf tklck beds , at one locality. Thus, at the Mayo . 
impure salt in the’imnlr^ together no less than 550 feet of pure and 
feel, or one-half ^ PP ^ r f I,0 ?° ^ eet °f the salt marl; of .this thickness, 275 
kalar heino* #nn ’ JI? lsts °j ? ear ty pure salt; the other half, known as 
refinintr a £ d impure to be of marketable value without 

sold iruhe il should be noted, is transported and 

beds of s i If e 'f* a Jt I s du £ irom tke mine, without being refined. The 
Portion nf *i ° ai as they are known, are most abundant in the upper 
beds. The <!' 1?k° UP i’ a I ld P rinci P al bands of gypsum overlie the alt 
but o-viiw ♦ 1i! bancls not appear to be continuous over a large area ; 
rain anrifk which the outcrops are usually dissolved by 

The* salt ife I ? ( . c ? v ' T f < ? U P by the marl, it is impossible to trace the beds, 
ahern-.i; r. 1 • Is W llte » R r ey or reddish, and is frequentIv composed of 
in a";,, , g c ,Ute reddish layers, differing in translmvncv anwll 
ofsnlni,,. r, nu ’ b&nds are almost pure, others contain small quantities 
sulphate of lime and chlorides of calcium and magnesium.” .... 
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“ There can be no reasonable doubt that the salt marl is a sedimentary 
rock, although its very peculiar appearance has induced some observers 
to suspect an igneous origin. The red colour, however, due to the occur¬ 
rence of iron sesquioxide, is a normal character of beds containing salt. 
The absence of organic remains is also a common peculiarity of saliferous 
rocks. Whether such formations with their beds of rock-salt and gyp¬ 
sum have been deposited in salt lakes under process of desiccation, does 
not appear to be equally generally admitted.* The amount of salt in the 
beds of the Salt Range is so great, that successive supplies of salt water 
and repeated evaporation alone could produce the thickness of the mineral 
found in places. 

“ The geological age of the salt marl and of the next formation in as¬ 
cending order, owing to the absence of fossils, is somewhat doubtful, but 
the presence of a bed, probably of Silurian age, at a higher horizon, shows 
that both must be of very ancient palaeozoic date.” 

Of the Koh&t rock-salt Medlicott fc Blanford write that “The salt 
consists of a more or less crystalline mass, usually grey in colour with 
transparent patches, and never reddish, like the salt of the Salt Range. 

. . . u The quantity of salt is sometimes marvellous; in the anticlinal 

near Bahadur Khe. alone rock-salt is seen for a distance of about eight 
miles, and the thickness exposed exceeds 1,000 feet, the width of the out¬ 
crop being sometimes more than a quarter of a mile. Hills 200 feet high 
are sometimes formed of pure rock-salt. As a rule, the salt contains sul¬ 
phate of lime (gypsum), but none of the potassium and magnesium salts 
of the Salt Range beds” ... . “ It is by no means certain that the 

Kohat salt and gypsum are eocene, but, in the absence of any evidence 
to the contrary, it appears best to class them with the nummulitic beds 
immediately overlying them.” For the purpose of the present article it 
does not seem necessary to deal further with the geological aspects of 
the Indian salt supply. Suffice it to add, in conclusion, therefore, that Mr. 
Theobald, after a very careful study of the geology of K.mgra, arrived at 
the conclusion that it was safest to regard the Mandi rock-salt as, like the 
Koh.lt, referrable to the nummulitic age. 

Having thus briefly conveyed some idea of the ages of the various kinds 
of salt met with in India, it may be as well to indicate the distribution of local 
supplies over the country. For this purpose an abstract of the detailed 
account given by Mr. Ball will perhaps suffice, since to a certain extent 
the same facts are dealt with again in the two concluding chapters of this 
article. 

Madras .— In this Presidency salt was formerly manufactured by two 
processes, viz., by evaporation of sea-water and by lixiviation of saline 
earths. The latter process has, for some years, been abandoned, indeed pro¬ 
hibited, but the former is still carried out, and the locally-made salt may be 
said to entirely supply the wants of the Presidency; only small quantities 

are imported from Bombay and none from foreign countries^^^LJDQSt-iHr_ 

ent^ of^Hle sa It i nd us try of SfiUth_Ludia3Kill.be, 
".found irj_th e M a d ras Mant iaTof AdThTu tlfralto n p'ubl ished in i&85jLVo hI., 

—Formerly salt was manufactured in Midnapur and Jessor, 

but at the present day only a small quantity is made at Behar, Bfyagalpurj_ 

Mor yhyr, and the neighbourhood of Calcutta as a bye-product iiTTfie 
Saltpetre manufacture. In Orissa, however, salt is still manufactured from 
sea-water by solar evaporation. Formerly it was also made by artificial 

* For a discuss.on w! this question and references, see Wynne, Mrrrt. Grot* 

Shtv. M., XI., 141, and XIV., &j. 
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heat {patiga salt) but this has recently been prohibited For particulars re¬ 
garding this industry the reader should consult Sir W W. Hunter’s Statis¬ 
tical Account of Bengal (Vols. XVIII. and XIX.), and also his Account 0/ 
Onssa. ' 

—Salt was formerly prepared in Berar to a considerable extent, 
f ^ urce f ? su PP 1 y having been drawn from the Lonar Lake and the 

j; ol \ s r JP^ c s Purna (in Akola) which have already been fully 
discussed. Salt is not now made ip Berar. 

• l f h e P a £ es below full particulars will be found regard- 

r^i •, nu acture from the numerous marshes and salt-impregnated soils 
,1 b &° r ‘P 0 ° r Inda. Suffice it to say that the chief sources of supply 
are the Sambar Lake, the Didwana Lake, and the Kachor-Rewasa Lake. 

been manufactured by solar evaporation of sea- 
r ^?° mba y for . a S reat n ^ an y years. So important is 
• if ^ ldr ! a it is said to be second in importance only to 

p* u ure, and gives employment to 20,000 persons. A full and detailed 
“\ of ^? e Thdna salt-works will be found in the Gazetteer (Vol. XIIL, 
3 3 “ 37 y • Formerly similar works existed in Cambay, but these have 
been closed, the Nawab receiving a compensation of 840,000 a year. Salt 
was, some few years ago, also manufactured from the saline earths of 
the Deccan, but the industry, like all similar manufactures of salt, has 
declined m consequence of the better quality and low'cr price of the Govern¬ 
ment salt. Indeed, it was found that salt prepared from earth contained so 
many impurities as to give rise to disease among the people who ate it and, 
as an abundant supply of pure salt was available, the manufacture of earth 
s ft , u as * ln . Bombay, as elsewhere, prohibited. There are numerous and large 
'n™7' Ula ^r < v 1S °^i sa ^ * n ^‘ n d> hut these are not now utilised as sources of 
\ 1 ho salt wells of the Indus basin and of the Ran of Cutch have 
excent^r»^u n * u ^ ^ sc ussed, and it need, therefore, be only added that, 
sources^ aS 0Ca ^ su PP bes > little or no salt is now made from these 

of L diafn h' i 0 yince may be said to differ from all the other provinces 

These have 'ilrL^T 00 °J. ncl1 an d inexhaustible supplies of rock-salt, 
need "scareelv L f„ ^ en discussed from a geological point of view and 
minesVhe annual ' r ^ ealt ^nh, since the methods of working the 
feature of t’ n p n < eduction, and revenue from these, constitutes the chief 

tbe n0t " whlch be fonnd below lrom the pen of Mr. G. F. 

- - - y gentleman who* from his extensive personal acquaintance 



j _ o' v.aoauiwanuii. a iic 1 lans-maus region emu races me 

mri'i S s i i v °hatand Kalabagh (in Bannu District), while the Cis-Indus ! 
r i„ nrkc ;?° ndS to t ^ ie Salt Range. The Kalabagh like the Salt Range 
dist nnt S a ^ e ® u PP? se d to belong to the Silurian age, while the Kohat, like the 
r . P a ches of salt in Kangra (the Mandi deposits), are of a much more 
evtpn •P lat:ion * In the Gurgaon District of the Panjdb there are also | 
n Slv ^ bnne wells which w'ere formerly of far greater value than at the 
tl S ^ sab prepared from them is of inferior quality to that of 

1 ° . ii ar . an d it is reported that the workers of these wells are ! 

generally so indebted that they are unable to produce an article at all capa- j 
d e ot competing with the superior salt of the Sambar Lake. 

A ortk~ West Provinces. —Salt was formerly manufactured to a consider- , 
a e extent ^ r °ni the brine wells of these provinces. But the salt 


>P r q* 


of 


v, is interior and expensive and always contained considerable- impurities 
f . lu ' T1 nnd magnesium sulphates, sodium carbonate, and nitre. The salt 

nr n!N*_ • ° . 1 -r 1 


l V b c said tu have been most active in the vicinity of the 
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especially in the districts of Bulandshahr and Muzaffarnagar. Full in¬ 
formation will be found regarding the former salt manufacture of these 
provinces in the District Gazetteers, but it may be said that the prohibition 
against earth-salts, mentioned above (regarding the similar manufactures 
of Bombay and Sind),applies to the North-West Provinces and Oudh as well 
as to the rest of India. Earth-salt is not now permitted to be made any¬ 
where in British India, except as a by-product m the saltpetre industry. A 
small amount of salt is annually brought into the Himalayan districts of 
Kumaon and Garhw&l across the frontier from Tibet, but the trade is un¬ 
important, rarely having exceeded 10,000 maunds. 

Assam,— Formerly salt was (and among the hill tribes is to a small extent 
still) manufactured from brine wells. The springs, for example, of Borhat 
and Sadiya were in 1809 said to have yielded 1,00,000 maunds. In Cachar 
and Manipur and in the Chittagong hill tracts, isolated localities are even 
to the present day famous because of their salt wells. The hill tribes in 
these localities used formerly, to boil down the brine in joints of the bamboo, 
and to some extent do so still. 

Burma . — In the tertiary rocks of Pegu numerous salt springs occur, but 
none of these are located in the western side of the Arakan range nor on 
the eastern side of the Pegu. Salt pans may be seen along the coast from 
Akyab to Mergui, in v'hich sea-water is evaporated in earthen or iron 
vessels, but the trade in sea-salt, as in the Pegu brine salt, is not, com¬ 
paratively speaking, very important. When once brought under proper 
supervision it will, as in Bengal and Assam, very probably give place to 
the superior article imported from foreign countries. 

The above brief provincial notices may be accepted as manifesting the 
extensive sources of supply which exist in India, but the perusal of the 
succeeding pages on the trade of this commodity (which have been 
obligingly furnished by Mr. J. E. O’Gonor) will reveal the fact that, with¬ 
in a certain radius around the eastern coast of India (more especially 
Bengal and Burma), Englishand other imported salts may be said to have 
driven, or to be driving, the local article out of the market. As already 

j rem'.rked, it was found necessary, in the interests of the public, to prohibit 

the manufacture of Earth and IVell Salts within the limits of British India. 

| This may be said to have been due to two reasons chiefly : (1) the stuff pro¬ 

duced was most impure and unfit for human food, while the profits from its 
sale to the local traders, were such as to induce them not to import the 
superior article which could be furnished at the same or very nearly 
the same price; (2) it was impossible to control such manufactures owing 
to the wide area over which saline earths occur. But in considering 
the question of India's salt supply, the effect of heavy land transport, 
as compared with marine, has to be borne in mind. While the imported 
salt can never compete with Sambar salt in the North-West Provinces, 
Oudh and Rajputana, or with Panjdb rock salt west of Delhi, so neither 
these can contest the markets near the coast of Bengal (that is to 
say within a zone from that coast) with imported salt. In the future, 
therefore, it may be said imported salt will hold the country from say Patna 
to the sea. When the locally-manufactured salt in Burma is brought 
under excise control, the expensive and wasteful process pursued must 
cause it to disappear before the competition of the imported salt, at least 
in every plno to which ”nads, railways or navigable rivers reach. Else* 
where than in Bengal, Assam and Burma locally-made salt will always, 

! however, hold the field While the Panjdb alone might be said to possess 
a supply so extensive that were the world's requirements concentrated on 
it no anxiety need be o '-'isi.mnd, still, the rock-salt of Upper India in all 
1 probability never can moot the demands of a larger area in the future 
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than it is doing at the present. The control and equalisation of the sup- 
pyo so important an article of human food, of necessity becomes the 
u t y o he tate, and the most marked result of the supervision of the 
°* c ^ iea P e ^ n g of the cost of production, and lowering of 
f S f? C undorm and low rate at which the article can be had 
„ f f ie em P ire * Inferior or impure salt finds no market, while 

• . , e on a large scale has lowered the cost of production. The 

iraLiti vl ma ^ kf regarded as the balancing power against cost of 
i t J pre I en .^ I° rei & n sa ^ from disarranging the local production, 
f w,tk th * ° n Illdia n salt it affords what is perhaps 

A * y * ? hl S h th t C w ? rkin S classes of India pay their quota 
able lfve^ administratlon tliat has secured to them peaceful and profit- 

Ihe t0 h J r A ? ckno f Ied geJ h e great services rendered him in the 

t j* T? lor \ °f j aritc l e - The major portion of the information 
from this place to page 41 5, has been derived from a Note on Salt pre 
pared [under the orders of the Commissioner) from the records of ihe 
Commissioner s Office by G. F. Buckley, Esq., Superintendent , North¬ 
ern India Salt Revenue. 

In India salt has been lavishly provided by nature; it is dissolved in < 
a wide expanse of sea which lashes the shores of the Peninsula; is stored , 
up in mines; is spread out in salt-impregnated lakes and marshes; and is 
tound to effloresce at many localities in the interior and on the sea-board. 
d n , l a ’ with a . population of over 100 millions (including the . India. 

an jab, North-West Provinces, Oudh, Rajputana, and Central India), ^22 
on y local salt is consumed, of which there are practically inexhaustible 
u f mine l, a t the Panjab and in salt lakes and marshes at Rajputana. j 
,T r ' a fr ° m T ^et is imported into the Himalayan Districts of Kurmion 
British and lnt .° Oudh. Earth-salt is made under treaty with the 1 

Bikanir anH e r^ e , nt 'n . the , feudator y States of Gwalior, Dattia, and 1 
A certain a™ , e f Salt , ls a,so , made in the Patiala State in the Panj.ib. ' 

5» uS i ruX 0 /ndS.“ iUC ' d ,to P '°“» - «*** i* 

INDIA’S SOURCES OF SALT. SOURCES. 

imerat«f!- nd ' mported salts consumed in India may be here briefly Imgorted 


DISTRIBU¬ 

TION. 


enumerated 

*• P f"i db rock -salt, of which there are three kinds— 

m ,V°' n the Cls - Indus salt range called Lahori and Sendha. 

(b sX- trans ' Indus salt region called Koh.ifi and Nimak 

(c) Rock-salt from the Mandi State in the Himalayas. 

o’ clV { lne sa J t tke Delhi salt sources called Sultanpuri. 
a Pif i J° m ta e Sambhar Lake in Rajputana called Sambhar. 

P'f u rme sa * ? rom Didwana in Rajputana called Din lu. 
t p! ? ri . 1,e sa ^ * rorn Pachbadra in R£jput 3 na called Kausia in Central 
’R 1 n r 106 sa ^M ron } ^ a iodi in R£jput£na called Falo u. [ India. 
7. oait from Gujrat in the Bombay Presidency called Baragara. 
b ‘ «o«5 b ay coast salt called Kokan. 

9. adras coast salt called Kir hatch and Banioar. 

I Bengal coast salt called Panga. 

— c alled generically Khari Nimak. 

altpetfe salt called P ache a and Nufuih Shor. 


Kinds o* Salt 
Consumed. 
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13. European salts from— . 

{a) England, (6) Germany, (c) France 5 these are called Nefurfuli , a 

name which is mostly applied to English or Liverpool salt. 

14. Ceylon salt called Stiffri. 

15. Red Sea salt called Ajudhiapuri. 

16. Aden salt. This is very important—about 33,000 tons imported last 

year and the same amount this year. 

17. Persian Gulf salt called Muscat and Muscat Sendha. 

18. Thibet salt called Lencha. 

19. Minor local supplies, such as those of Manipur. 

Cheshire salt shipped from Liverpool to Calcutta, Chittagong, Rangoon, 
and other rice ports of Burma forms the bulk of the imported salt. 

Duty on Salt.—[Since 1882 it may be said that the duty levied on salt 
has been equalized throughout India (except Burma) to a maund. 
The amounts which went into consumption or paid duty and the amoun 
of revenue so collected, during the past ten years, were as follows : 


Years. 

Quantities in 
maunds. 

Duty in tens 
of rupees 
(-£>• 

1880-81 





. 

26,621,089 

7/” 5,988 

1881-82 





• 

29.620,715 

7,375,620 

1882-83 





• 

31,060,651 

6,177,781 

1883-84 

• 




• 

31,574,426 

6,145,413 

1884-85 

• 




• 

32,531,020 

6,507,236 

1885-86 

• 



• 

• • 

32,064,822 

6,345,128 

1886-87 




• 

• 

34,074,088 

6.657,644 

1887-88 




t 

• 

33 , 2 » 6 , 6 i 5 

6,670,728 

1888-89 

0 




. 

33 , 485,353 

7,678,634 

1889-90 

• 





33 , 480,141 

8,187,739 


The revenue, as indicated above in nominal pounds sterling, 
understood, however, to have been the gross receipts, lhe 1 » 

in administering the Salt Department and collecting the revenue in 1889-90 
came to R44,5^054, so that the net revenue in that year was (in nominal 
oounds sterling) ill, 737,262, realized on a consumption of 23,914.386 cwt. 
P As appenl’et to this article the reader will find two elaborate tables, 
one showing an analysis of the consumption of snh in the various 
provinces, the sources from which derived, ana the revenue tnereform 
( 6 . 42 o ); the other, the quantities of salt sold per rupee since 1861 in the 
orovinces of India (/>. a?o). It is only necessary to explain that one item of 
receipts has been omitted through mt. namely, miscellaneous. This usual y 
amounts to a little more than half the expenditure of administering the 
department, so that, if about *25,00,000 (or kx. 250,000) be deducted from 
the above gross receipts, the approximate net revenue would be. indi¬ 
cated.—^/., Did. Ecun. Prod.] 


S. 624 



























MINI ST/ff, 



X { 


Products of India . 


<SL 


4°3 ^ 


Prices of Salt. 


(G. Watt.) 


r .? r / ce ^ wjCd ^’ The growth of the railway system and other improved 
of the pUple:- mUnlCat, ° n gencrall y ha ^ cheapened salt to the mass 

RateS at n ' kich snli Per British mound of 82 _ 


Province and Mart. 


Assam c 
Bengal 

North-West 

Provinces. 

Rajputana , 

OuDH . 

Central 

India. 


fSyll 
* ( Kar 


Sylhet . 
, amrup . 
f Calcutta. 
,< Cuttack . 
(.Patna . 
JCawnpore 
(Meerut . 
Heypur . 
(Abu . 
j Lucknow 
( Sitapur . 
j Indore , 
(Gwalior . 


Rate in 
Indian Cur¬ 

Province and Mart. 

Rate in 
Indian Cur- 

rency. 



icncy. 

a a . p. 



JR a. p. 

4 3 4 
400 

Panjab .! 

\ Lahore 
' Multan 

3 5 4 

3 5 4 

314 0 

0 A fi 

Sind , J 

f Karachi 

3 * 0 

300 

380 

3 A 9 


tSukkar 

3 5 4 

Bombay ,i 

f Bombay 
(Surat 

389 

3 1 0 

3 5 6 

C A 

Central \ 

’ Hoshang- 

470 

d J 4 

380 

3 5 0 

Provinces, j 
Berars . 
Nizam’s i 

abad. 

.Jubbulpur . 
A kola 

4 5 6 

400 

380 

fSekunder- } 


3 12 0 

territories. 1 

( abad. 5 

470 

3 >4 0 

Mysore 

j Mysore 
i Shimoga 

4 7 0 

400 


Madras 

(Madras 

2126 


(Bellary 

3 5 4 


as a wh.-f^ d sitYL 6 ma^rian» a ch l ean t | tl> * I e t' d of £** (/>• 43 o) that, taking India 

Bo( . f. materially cheapened since 1S61 .—Ed., Diet. Earn. Prod. J 

in different pro^iTcet^buroTi 1 n L &te of consum P tion of salt varies greatly 
tolb pur head of population Ifi a avt *?« e ,s e . st , ,ma . ted at 5 seers or 
where patches of saline a a, ? d especially in Upper India 

is not uncommon it has nevp^K^^ lne ^ er ^ s abound and brackish water 
habitually tootle! £, e ffe ” ei ; aI P™*icc to give salt 

except as a religious ^observa nrvf ^ cat le |. wh,c ^ constitute the majority), 
nol-Conf. ° r aS med,CIne when sick - (Co nsumpI 

, been one”of u'lechlrfsotirt«s<rf reveriue'to UieT TV a tax on si,t bas 
/ the Muhammadan rule a considerable ‘ ° lndlan Government. During 
by farming the sources nf nr b 1 ‘- en . ue was denved f»'om salt 
and cities? Act 38 of 180 2 wasTh^ in ?P 0 smg a dut y on it, in towns 
was taxed by the British Govern™ arliest regulation under w hich salt 

annas to one^rppee t0 * ualit y at from 4 

has ever risen was ? run • 7 i ^ ie highest rate to which the tax 

varied in different nrnvT ? n . d 4 u- ni ^ S a maund - Until *882 the duty 

that year it was equalised Tmn^h g m B f v ^ :A than elsewhere; in 

8 annas nor maL ed r ° g ? u >ndia, and is now fixed at 2 rupees 
fear of causing fronf* 5 , at the Kohat and Mandi Salt Mines. Fori 

salt from the* Koh^M-^ ties , were a h '? her rate of dut Y imposed, 
rate of 8 annas npr 9’i u ln6S °P lie A fe^ nistdn border is taxed at the 
Mines is taxe/n ma ^ nd (102ft). Himalayan salt from the Mandi 
Rria eets a w° re but less than British Indian salt. The 

aiso the imnncSr 3 ^ the reason ls not merely the inferior quality, but ! 
total salt ta P x ! M 1 ? L , hat , It; can compete in the plains with our salt. The ! 

.890 amotm^ed^o^^06^7 ending 31st March 1 

0 ^/> 9 j > oo , 523 . (Con/, with p, 429.) 
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For the purpose of realising the duty on salt* produced in Native States 
and in British districts subject to a lower rate of duty, when imported into 
Upper India, the Customs line which was commenced in 1843 and which 
by 1870stretched across the wholeof India from a point north of Attock on 
the Indus river to the Mahanadi on the border of Madras, a length of 2,500 
miles of an impenetrable hedge of thorny bushes and trees supplemented 
in places by a stone wall or a ditch and earth mound and which was 
guarded and patrolled by day and night by a force of 14,000 officers and 
men, was maintained* In 1S69 ihe policy of collecting the tax at the 
sources of production was initiated, and in 1879 the old system and with it 
the Customs line disappeared. This was rendered possible (1) by agree- 
;nent with the Native States under which the British Government obtained 
leases and control of all the important sources of salt in the Native 
States, and (2) by the equalisation of salt duties throughout India. 

Liberal compensation is given to the Native Chiefs, to the extent of 
R27,85,000, exclusive of royalties amounting to about 2 lakhs of rupees 
(paid to the States of Jodhpore and Jeypur) on all salt sold over a fixed 
limit at the Sambhar Lake. 


CLASSES. 

Modes of 
mining, quar 
eying, and 

• '• M 1 

Ing salt. 

„ 633 

nock salt ; 

Lako, marsh, 
and pit salt ; 

. 635 

oea water 
salt. 
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CHIEF CLASSES OF SALT. 

I. Rock. Salt.—F methods of mining and quarrying see the account 
below of the Mayo mines, Kohat quarries, and Mandi quarries. 

II. Lake and Pit Salt.—S ee below S .mbhar Lake, Didwana, Pach- 
badra, and Delhi salt sources. 

III. Sea Salt.— Alluvial muddy flats on the coast liable to submersion 
at high tides are selected for the sites of the salt works. On the flat a 
reservoir to contain sea water is first made by means of a mud embank¬ 
ment, near it another rectangular embankment is constructed and carefully 
divided off into shallow rectangular crystallisation pans separated by 
ridges wide enough to work on. Between the enclosure of crystallising 
pans and the sea water reservoir, another reservoir, sometimes two, are made 
for concern rating the sea water before its admission into the crystallising 
pans. Levels are so adjusted that sea water may at high tides run into 
the main reservoir, and, as required, into the secondary reservoirs or con¬ 
densers and crystallising pans, by gravitation. The processes are (1) 3 to 
9 inches of brine are admitted into the pans and allowed to evaporate, and 
(2) before total evaporation takes place a fresh supply of brine is let into the 
pans, and so on. The result of (1) is a thin crust of salt, of ( 2) a heavier 
crop ; in both the salt is scraped up, drained on the dividing ridges and then 
stacked for sale on suitable spots—8 to 30 days are required for a single 
o*op f The yield averages during the season 10 to 15 seers (20 to 30ft) per 
square foot of crystallising surface, which, on the Bombay coast, ranges 
from 50,000 square feet upwards. Twenty-thousand maunds (735 tons) 
may be considered a fair annual outturn of a salt-work of 200 crystallising 
pans, oath of 270 square feet. 

The mean rate of evaporation of sea water in salt-works is one vertical 
inchin three or four days or 8 inches per month An acre of sea water 
which contains 2*3 percent, salt should, on evaporation, yield about 19 tons 
of salt; the ordinary produce of Indian sea coast salt-works (owing to de¬ 
fective working 1 ! seldom exceeds one-fifth of the estimate Indian sea silt 


* Another purpose of the line was to tax theexport of sugar from the North-West- 
Province*, Southwards — Cdftf. with p. 313.—J 5 t. % Diet. Eon. Prod.. 

t In fliirmn ltid Orissa artificial heat is or was uiwd for the manufacture of sea 
salt. This is known as Pan#a salt.—-AW., Did. Scon. Prod. 
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contains from 80 to 95 pei cent, chloride of sodium or average 86*53 per 

l> ing V lands* upon* the” I ndian lolsfln s h ca brea . kin S in PP on . tb ® , ° w - 

caught and evaporated naturallv % h S ’ a °! V b ? sn,s wh,ch ll 1S 
cakes about an inch thick upon ^surflL^f thus . f °™ ed 10 “^nsive 

only to be carefully taken ud rl, “ ? of llttoral wastcs > and needs 
thetr solidity and purity eouiva^nt t S ° f s "’ am P salt are remarkable for 
V. Saline bS S S -, ° 97 per Cent ' chloride of sodium ‘ 
rainy season, owing to the aednn J r P umet ; ous places in India, after the 
sulphate, and carbonate of sodium and nota"^ Cap '! lary attraction, chloride, 
surface of the earth. Stretches of such^m mtrate ’ effloresce upon the 
remarkable for, in many places, their totaTah SCenCe f may beSeen a ',' d ar ® 
tracts and patches of the efflorescence ue nm '"' 60 'fetation. I hough 
named may largely preponderate th! ’I" W " ch -? 1 ?® ° f the SaltS 

quantity, will almost invanablv beaiso^founHm “ K 5Slbly * n . m,n . ute 
salt gives the efflorescence a dlstinw' 1 Und Present. The preponderating 
of the salt industrLs a seParate^am P aPPeara i' Ce a, ? d in ,he t«rminol 0 g? 
usually of the colour of dirty chamoTs’leafh sod,c , ch . lor j de efflorescence is 
Upper India and sodir j atker an d is known as Lenka in 

or less white'and is called a n * and SO ? IC car 6onate efflorescence is more 

articLReh!vi?Pt.T P p **' and K “ llar Sh °* < scc tbc 

Gwalior State Central IndbT* Ht [ n . a ^\ dn Upper India this is made in the 
the Pan jab bv a solar n va n 10 tbe ^ arnoul district of the Patiala State, I 

work consists of\ rude fit ^°if t | 1 i° n P*! ocess known as Abi. The plant of a 
g^un^and^connecked bv aTh^° C i We - < ^i, OUt ° f a n ? oun ^* or built up on the I 
about 2 o f x 20 * each ^rho « nnC w ^ 1 a rese fVoir for brine and a lew pans I 
or lime cement torender the ^ ans and re<?e rvoirs are plastered with chunam 

single family wft^a few tX V k ert, 5 > A faCt ° ry is us,,aU >' tended by a 

neighbourhood. Brine which £ tT f° nk f>, s to . carr 7 in salt soil from the ! 
filter, is collected in the reservoir f by l, *iviating salt earth in the ] 

porate naturally. This it does in £ h nce , ,l: ^ passed into the pans to eva- ! 
to the state of the weather and inn ^ 1 a 'days to three weeks, according I 
and pitted to dry. This salt u-J ; VGS a . ICS,clueof salt which is scraped up : 
chloride, sells in Gwali^d Pa 8 ° P Cr cent * ! 
average yield of a single work durin* *hi R2 ' 8 . annas a mau "d. The • 
(37 tons), and the total outturn of such salt \nU° n a J b . 0U j 100 maunds 
1,500 tons; none of it, since it i- nrn 1 a u bJpper India does not exceed 1 
allowed to enter British territory. taxed by the British Government, is 
Prior to the annexation of Oudlru KAn „ • , . „ . 

try, trade in other salts was difflmif ken > 0win & t0 the state of the coun- 
sumed in that province In i86rv7o , tV 4 art RL ^ aS ]ar & el V made ancl con " , 
the industry at Mallowna in h-,? 7 Jr ^ Bri t>sh Government tried to re\ ive 
district of jounpore! After d ! str . ,c J . of Unao and at Karor in the 

no pains to make the evn, r; P n . tient tr,al in which the Government spared 
doned with a lo^s tn .P® ra succe ^s, the attempt had to be aban- 
manufacturers who «, u? te of R 5°,ooo in advances made to the salt 1 

with the superior saltc C na ble to manufacture salt which could compete 1 
VII. 'sKSZSfgSff? T° 0udh fr0m R^jputana and elsewhere, 
cences, from which ^ 7? LT (^ uc ^ r f a and A hmak Shor ).—Nitrous efflores- 
one-lifth loone-th^ ^. 0 u r0U / h ? aIt P? tre is made, usually contain from 
is thus <iccasinnaii aS IT J uc b sodic chloride as nitrate. A little common salt 1 
factured bv the n y P Ioduce d illicitly in making crude nitre which is manu- 1 
or by what is kn P ? C “? S ^ 0wn as Abi, already desnibed, under Ea.tli sail, 
the brine ic . in , ppp®r India the Jaria process, a process in which 


• - 4. , , rr M iiit-n-' me process, a process 111 \ 

n rated by boiling and is tnen set out to cool and cryst 
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Saltpetre. 

in dishes. In the refinement of crude saltpetre, which contains from about 
15 to 30 per cent, of sodic chloride, common salt is frequently educed. 
This salt, however, owing to the presence of nitre and other salts, is unfit 
for human use, though some samples may be procured which contain a 
high percentage of sodic chloride. The process of refining crude saltpetre 
may be briefly described. Crude saltpetre is dissolved in about twice its 
weight of boiling water or nitrous brine (obtained by lixiviating nitrous 
earth in a filter—see Earth salt), heat is applied to the boiler and the boiling 
continued until the solution is sufficiently concentrated when it is run off 
into a pan to clear it of suspended impurities, after which the clear liquor is 
set out to cool and crystallise in pans, dishes, or vats. In from three to 
ten days the crop of saltpetre crystals is extracted and the residual liquor 
is utilised instead of water and brine as the refining medium. Common 
salt is produced by boiling the residual liquor and by continuing the boil¬ 
ing of rhe solution of crude saltpetre in'the residual liquor, when some 
of its contained sodic chloride will deposit in the boiler, as common salt, 
more or less pure, and this is extracted, washed, tied up in cloth, and placed 
on wood ash to dry. 

If the residual liquor is sufficiently saturated, it will dissolve little or 
none of the chloride of sodium, contained in the crude nitre; in this case tne 
chloride will remain as a mass at the bottom of the boiler from whichjt 
may be extracted and subsequently purified by being dissolved in w r 
or weak brine and then boiled in solution until common salt deposits. E ven 
this purified salt, however, is hardly fit for human use. The s ° lublbty 
rhioride is practically unaffected bv temperature, between the freezing and 
boiling points of water, but the solubility of nitre is enormously increased 
by heat; on these properties of common salt and nitre depends the eduction 
of common salt ; n saltpetre refineries. Tn Northern Jndia (the Panjab 
excepted) a saUpetre refiner who works under a license may pay duty on 
the salt he produces in his refinery and sell it or destroy it if unht for 
sale During the twelve months ending 31st Marclr*i8oo in the saltpetre 
refineries of Behar, Oudh, and the North-West Provinces 65,684 maunds; 
of salt were prepared, of which 27,844 maunds were destroyed by the 
producers as unfi 1 for sale and the balance sold at from R2-10 to R3 per 
maund (82J lb). Saltpetre salt is consumed in the are' east of Allah¬ 
abad, and in Behar and parts of Oudh it is employed to ’Iterate Liver¬ 

pool and Sultanpur salt. It is also used for preserving hicu and skins. 

ALT-MINING. 
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Sources of 
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I.—The Salt Range, 

The Salt Range extends from near 71 0 30' to beyond 70° 30' E« long, 
and lies wholly between the parallels of 32 0 23' and 30° N. l a L forming 
part of the Kohistan or upland of the Sind Sagar Doab. One extremity 
touches the Jhelam river, the other rests upon the Indus. The Salt Range 

1 proper lies entirely cis-Indus and stretches away for about 152 miles. 

| The enormous deposits of rock-salt make it one of the most important 
regions in India. As regards its geology, the following extract from Dr. 
Warth*s report on the stratification of the Kheora hill which contains the 
• mo9t important mine must for want of space suffice ;— 

Average thickness 
in feet. 

Recent formation— 

Debris of gypsum *50 

Limestone formation— 

Nummulitic limestone a^° 
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Coal formation— 

Coal alumshab marl e 
Sandstone formation— 

Green sandstone « 

Blue marl . . * 

Red sandstone 
Salt formation— 

Upper layer of white gypsum 
Brick red marl „ 

Brown gypsum 
Lower layer of white gypsum 


Average thickness 
in feet. 


20 

600 

125 

600 

5 

130 

140 

200 

600 


Salt marl and salt . o t)oo 

in °" the r '^ t bank of the Indus river at Kalabagh 

do it inn ^ to lithological resemblance and geographical 

position, are believed to be continuations of the Salt Ranee proper ‘ The 

de g poshs ty toeethe h r ,Ch -H mad ’ »nd salt are ovefkiS b^queous 

s . u internal stratification, point to evaporation of 

0f the salt ; Although the thickness of the salt 
1 P L.pJi Knc s °' v 1:> ( ' normou s» it is believed to have been accumulated In 

T , nsan dnotto extend in one vast sheet everywhere beneath the 
IL r g e t i c ex P° sc d deposits at numerous places along the whole southern 
1 . | -T’ 10 '^ e '' cr ' show that the supply is practically inexhaustible. 

™ mlirfa eS ( timated r that thcre I® probably not less than tocubic miles or 
denni fn d tK^ f T? of . r< ? ,;k - sa,t in t,ie ran ge. It is the oldest known salt 
world and belongs to an epoch not later than the Silurian. The 
and 1! H" b i r ”i d bands f parated from each other by layers of red marl 
of »,££?» lm whtch, especially the hrst, are characteristic of the occurrence 

tints to hrirl'^d Va Tu ,n ? olour ’ f from P ure white through all intermediate 
sield. AnAivcAc c^^ esa j t 120 a V urit y such a.- few known mines can 
chloride Rpanrif 1 reveal the presence of 98 per cent, of sodic 

found. * 1 u cr >' sta ^ s of salt several inches in diameter are often 

Rock-salt is excavated in the Salt Range in- 
(a) The Mayo mines. 

(£) The Warcha mines. 

) Kalaba S h quarries. 

(a) The Nurpur mine. 

thcin a H T Anr^^n MlNE \ S0 ^ amed to comme morate Lord Mayo’s visit to 
be . n 1: ; April 1870, are the largest in the Salt Range. In these mines 

duccd* 1 - aVC beGn * eft by , e ol $ Sikh workmen. Dr. Warth intro- 

qucuce of \vhir{r!»y OVe * mCntS and a scienllbc system of mining, in conse- 
StSSiJir i h he mine , S are , n ? w perfectly safe and thoroughly ventilated, 
lighted iu J 1133368 are f° un d in the abandoned workings which when 
v. as p-iiri A a VC a mo ,? fc P lct 4 res 9 ue e ff cct * Formerly entrance to the mines 
be entprp i » C ° Wn a - ? * ncbne or through an adit; now the mines may 

down fnr ^ .?• a Wl de drift running at a low level with a tramway laid 
erad ont r ! sta!, . ce °f x * 7 °° feet which is prolonged upwards by a steep 

gradient ,n A ? u to a f. urt her length of 344 feet. From the head of the 
connection s P ac,ous passage in which a tramway is laid dow n in 

the salt intftd i c * ower K am bne > arj d b Y these two tram lines the whole of 
of the L r o! fT> tk f S - a ^ e 13 removet ^ to the sale depdt outside at the mouth 
chambers^ Vi/ he ni ^ nes are now worked in a regular series of galleries or 
seam 'q n-a 1 e chambers are constructed across the strata from marl 
n seam enclosing the whole of the intermediate salt. The 
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chambers, which are each 45 feet wide, are separated by pillars or walls 25 
feet thick, left in the salt seam to support the roof. The chambers and 
pillars run at a magnetic bearing of 330° at right angles to the strike of 
the seam. The dividing walls are never pierced except when a narrow 
passage is absolutely necessary to connect galleries on the same plane. 
Notwithstanding the magnitude of operations in the mines serious acci¬ 
dents are almost unknown. The method of excavating the salt is to carry 
on work in the chambers, from the roof downwards, for which purpose a 
forward working, called by the miners Kutti, as high as possible is com¬ 
menced. After the Kutti is completed the roof of the chamber is blasted 
down until the crown of the roof is as high as is desired; this work is called 
by the miners Chath. The greatest care is taken to make the roof a para¬ 
bolic arch. The floor is then worked down, called by the miners Pur> by 
blasting until the level of the gorge outside the mines is reached when the 
inflow < f brine prevents further downward excavation, as pumping out the 
brine would have to be resorted to ; this is quite unnecessary, as there are 
such enormous stores of salt at a higher level : some of the existing cham¬ 
bers are 250 feet long, 45 feet wide, and 200 feet high. 

There are about 400 miners employed in these mines. They are a 
healthy and contented class and art paid at the rate of 8$ pies per cubic 
foot including excavation of the salt, separation of marl from the mass, 
removal of rejections, called Kallar , to appointed places in the mines, and 
carriage of the pure salt to the tramway loading stations in the mines, 
whence it is removed on trucks to the sale depot, stacked there and as 
required filled into gunny bags, weighed and loaded into^ the Railway 
wagons for despatch to purchasers at a cost to the State of Ri-15 P er hun¬ 
dred maunds. 

Output and Trade from Mayo Mines.— These mines with the 
rest of the Panjdb passed into the possession of the British after the 
overthrow of the Sikhs in 1849, since when over a million and a half 
of tons of rock-salt have been sold. The available supply of salt 
embedded in the Mayo mi les alone is estimated at 8 millions of 
tons of salt. Owing to improvements at the mines and sale depbt, 
the growth of the Railway system, the cheapening of Railway rates, 
and to the Mayo mines being in direct railway communication with all 
the chief marts in Upper India, to which the salt can be sent without 
breaking bulk en route , the trade in rock-salt has greatly developed. 
The trade in rock-salt haj grown from less than 5 lakhs of maunds to 
over 12 lakhs of maunds in 1870, and now amounts to over 20 lakhs ot 
maunds (72,000 tons), bringing into the Treasury over 50 lakhs of rupees. 
About nine-tenths of the whole trade in rock-salt from the Salt Range is 
contributed by the Mayo mines, and over 96 per cent, of the Mayo mines 
trade is carried by the Railway. This salt is consumed all over the Panjab 
cast of the Indus river, in upper Sind, in Kashmir, and in the upper 
districts of the North-West Provinces; ii is used by pilgrims at Benares 
and Gy:», and by ascetic Hindus all over Upper India as a pure or pdk salt. 

(b) The Warcha or Rukla mine is about 70 miles west-south-west 
ot the Mayo mines and is accessible by the Sind-Sagar Railway. All the 
neighbouring heights about Warcha are composed of limestone, below 
v hich the salt formation crops out. The mine is large and at a consider¬ 
able elevation; there are large remains of old Sikh workings and great 
natural vertical water-courses. The new workings are in a seam of salt 20 
feet ihick; the total seam is thicker but is not pure enough for commercial 
purposes, flic miners make a cutting along the bottom of the seam and 
blast away the superincumbent salt until the roof is reached. They are 
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af thsai e^ e p^t ° ^ ^~ 12 * or ever y loo maunds delivered outside the mine 

ilo'Vnf *« LT Q ua ^ ries op Kalabagh, 100 miles west-north-west of 
nn nl^l ? S, ^’ U c f l aT " ous lo ”g before the advent of British rule. In 
Xhe auarries arl rn n 3 * Could salt be quarried in such quantities. 

Kalabamh Thn 1 -n tbe bank of the Indus river above the town of 

sandstone' aftd conglomerates "^The^oij 11 Kalaba ? h are ? cr ,f ry ossife . rous 

A i . o 0 w* • f l • b ,umc r a ies. 1 lie quarries are in workable seams from 
seams The ninr ,neSS .» n j 1 ? midst of marl and small unworkable salt 
all of it is K S exten< ^ * or two miles. The salt is very pure, nearly 

aH aster and om f °p. neous » some of it being as finely grained as 

alabaster and capabie of being turned on the lathe." * 

Ranrreand is ° V ^ J . LAWAN sa h mine is the smallest in the Salt 

tion ^ The min' ^ .°P en on b’ to meet the requirements of local consump¬ 
tive the levd e of the Jg" ° f Salt about 3 ° ^et thick and about 7 o fe£t 
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Period. 

-—_ 

Quantity in maunds (82flb) of salt 

SOLD FROM EACH MINE. 

Total 

sales. 

Mayo 

Mines. 

VVarcha 

Mines. 

Kalabagh 

Quarries. 

Nurpur 

Mines. 

Fr K, A C".^- 3 ..t! 

> ,968,466 

1 39,39 > 

28,682 

-—- 

4,442 : 

2,140,981 
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T} ^ xvonat c>alt Region. 

32°+?’ and ^ V'" 1 ]m X h , G '° N . *'^ S t0 o the , west of tlie Indus river between 

ghnnislan border between the^l 7 *° 35 an . d r. 72 ° ,8 ' *' lcm g. on the Af ' 
The area occunleH h, ,u Pe . shaw ?r and Bannu valleys, 
contains the largest known m * re £ lon ls about i,< oo square miles and , 
-l-ere covered ^overlaSty w^andtf Up °" lhe ? lobe * The salt 
flay much confused as to ^ »y g>’P sum an d grey gypserous 

belong to the earj Eocene A~ 1 dc posits Ire^lieved to! 

thickness of over i 00 o feet ftL Tb salt ^ as m some places a visible 
Bahadur KhevI where tb * i/V S x er ^, P r , ominent in localities, notably at 
where for a distance of / a 1 f °u rniS detached hills and cliffs and 
the salt is quUe exwsL 4 rt Wt 'l 3 " ld ! h of ? quarter of a mile or more 
places forming Drecinitm broughoutthis region salt is seen in numerous 
mulitic limestone 'P'h^ S out 5 ro P s ".^bin the elliptical boundaries of num- | 
one at Bahadur Ku/i , ex P£sures of salt vary in size from the enormous | 
has been estimated rv- 0 ^^ 5 °-ir few * ect * T ^ r arca °* cx P osc d salt I 
salt supply at in miliiq- er /° Ur milhons of square feet and the available i 
at the present rr P \ aiC S 1 maunds (over i-J. milliards of tons) sufficient 1 
In cu 1 our Kol!ats alt°iq" uni P t! <n to last practically for ever. 1 

m some places it ; c a l va fymg Bntsof grey with transparent blotches; 
from a crystalline . sme ^ m g strongly of petroleum. Its texture varies j 
divided ptcv rin . 1? ?? S *? a somew hat earthy salt, intermingled with finely I 
extent of .ntLw^’ 1 be latter character, however, seldom prevails to the 
pure, contain;no- ISP Wltb tbe C01T, mercial value of salt, which is remarkably I 
associated «ai *Pt:*S as muc ^ as 99 P er cent, sodic chloride and no trace of 
ot other kinds. 
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Though at one time or another salt has been excavated at fourteen 
places in the Kohat district the quarries now worked, enumerating them 
according to geographical position from the east, are :— 

1. Jutta, 2. Malgin, 3. Narri, 4. Kharak, and 5. Bahadur Kheyl. 

Jutta was first worked in 1S50. Malgin and Bahadur Kheyl are older 
quarries. Narri and Kharak were first resorted to about the beginning of 
the present century. 

Two methods of quarrying the salt are followed. At Jutta, Narri, and 
Malgin gunpowder is used and the salt is blasted out in irregular pieces, 
the salt being quarried in the shape of a vault sloping downwards at an 
angle of 6o°. No artificial light is ever used. At Kharak and Bahadur 
Kheyl the salt is cut out in slabs called tubbis of uniform size and weighing 
51 lb, or half a Sikh maund, by means of pickaxe and wedge. The tubbis 
which are ingeniously cut from the sloping face of the salt are the most 
convenient shape in which salt can be carried on camels through the 
difficult passes and defiles which lead into and through Afghinistdn. 

The quarrymen, though under the supervision of the salt officer at the 
quarriecarry on work entirely on their own account; they make their own 
bargains with purchasers for - excavation of the salt, which ranges from 
about 16 to 30 Sikh maunds per rupee. The only revenue derived by the 
State is the tax of 8 annas per Sikh maund (102lb) levied at the quar¬ 
ries. In consequence of the light duty imposed on this salt an establish¬ 
ment is maintained along nearly 500 miles* of the left bank of the Indus 
river to shut out Kohat salt from the cis-lndus districts, where it would, if 
allowed to cross the river, displace the fully-taxed salt of the Salt Range. 

Kohat salt is consumed over an area of 60,000 square miles; it goes as 
far as Kandahar, Balkh, and Ghuzni in Afghanistan; it is used in Swat, 
Boneyr, Bajor, and the Afridi country, and is the only kind consumed in 
the British districts west of the Indus. 

Sales op Kohat Salt. 


Quantity of salt sold in British maunds (8211b). 


Period. 

Jutta. 

Narri. 

Kharak. 

Malgin, 

Bahadur 

Kheyl. 

Total. 

12 months ending 







31 st March 







1890 * 

298,526 

48,976 

85,259 

161,599 

103,059 

6 j 7 > 4 i 9 


Ill-—Mandi Salt Quarries. 

The Mandi Salt Quarries, 77 0 E. long.32°N. lat., are situated at 
Guma and Drang in the Himdlayan feudatory State of Mandi. 

The existence of a considerable quantity of this salt is geologically indi- 
cnl/d in the neighbourhood of the quarries; the extent of the salt deposit 
is. however, unknown. The salt is of a dark red colour mixed with quart¬ 
zite, sandstone and limestone pebbles; it contains about one-fourth of 
insoluble impurities Salt of excellent quality but in small quantity 
is known to occur in these quarries. Mandi salt is roughly refined for 
domestic uses by purchasers who dissolve it in sufficient water to make 
strong brine which they use to season food. At Guma, which is 5,000 feet 
above sea level, the salt is dug out of the side of the gorge in which it is 
found ; at Drang, which is 2,000 feet lower than Guma, the salt is quarried 
in the open air; at both places blasting is resorted to. Sometimes fresh 
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water is led from the neighbouring stream to the salt over which it is made SALT-MINING, 
hnn a h r l i l u? tr, ?7 s a , few to apart, the water cuts the salt into 
l blasted and broken up for sale. Frequent interruptions 

tho U qalt is^nvi S ai TL a s eart b due to the haphazard way in which 
Who r hJLTIT' \ The quarries are the property of the Raja of Mandi, 
day’s free labourin' at t , he 9 uarries » where they are bound to give a 

annas as clutv on it T pi ^ s a maund * as P rice of the ^ and 7 u 

the Rqia anH thn r -v 'y^kjrds of the duty, by virtue of a treaty between 
of the Mandi salt Government, is credited to the latter on account 

of sal-s at the ls f onsui ned in British territory. Actual record 

auarries i^co^im?^^ ieS R S v i^ at tw °-thirds of the salt sold at these 
quan ies is consumed in British districts. 

the Brhiqh S dUtHrt 1 c SeC ^* X iz t ^ e ad j 0 j nin S‘ Himdlayan Native States and in 

twelve months ending -T' 3 ’ rth Hoshiar P ur * In , th f 

to 1,30,716 maunds (4,700 tons) H 9 ° SaleS at - these 1 uames amounted 

SALT EVAPORATION. 

IV.—Delhi Salt Works. 

Pd Salt Works, E. long. 77° 35' and N.lat. 28° 39', are situat- 

snuth.wpct r * rPuv 1 ^ d , Rol jtak districts of the Panjdb, about 30 miles 
" 1 bl * ~}} ls tract called Surr occupies an area of about 

nrndi re m, to p he salt made on it is called Sultanpuri and is the 

P # r° su ^" s i ) d brine derived from wells sunk to depths of from 

to 4° ta m / he SPeClfiC gI * aVity ° f the brine in the wells ran ^ es from 2 ° 

u y eva P oratin g the brine by solar heat in shallow lime- 
set of m n^r. nS * Wb ff b ? V j Fa £ e about 200'X 60' and 10 to 12 inches deep ; a 
Fill from SnrL * S att ? c hedto each well and so arranged that there is a slight 
filledTth Sr- pan V nt0 u the one ncxt be y° nd !t - The highest pan is first 
reaching b . ' S graduaH >' P assed Pan to pan, until on 

brine contains fnr#? an !t , 1 . s so conc entrated that salt is deposited. As the 
fully watched so .t 1 ^ 1 ts> c V>’ stall isation of common salt has to be care- 
fall^ The aver a.™ n P !‘ *? ay be h ar Y e sted before the other salts begin to 
nieht ~ An avprfo-p P 10d * n harvesting a single crop is a fort- 

(10S ton si Thp m^c^ ea f S ° n S C f r ° P amou nts per factory to 3,000 maunds 
and nart of thp w ; t b °* aiant J^ lctllrers ar e agriculturists during the rains 

, 4s f issc i , o ” ly ,ur " 10 “ r ■*" fh * w- 

favour wIIkTkp *- S a sn ^ll-graijied and not very pure salt, is in great 
is whollv < >nff 1 i° P 'pv? Gudh and North-West Provinces, to which its use 
o lv n i: T r °r U r gh the T work5 « in railway communication with 
fa^te bTpper India, and though Sultanpuri is an old 

bhar qalt J? ut steadily, being ousted by the superior Sam- 

1870 to o’i 1-4i,k c ba p Vmg fa J le ? * rom seven lakhs of maunds (25,000 tons) in 
March 1 Ron ; \ C u'^? aUTlds O.LSoo tons) in the twelve months ending 31st 
9 s n uhich period it sold at 3J annas per maund at the works. 

V.—Sambhar Salt Lake. 

of thp ie A^ M ii HAR ^ ALT , V AKE kcs in * at « 2 ^° 5 8 ' and long. 75 0 s' on the east 
westerlv H'• * . ran ^ < : bills which runs through Rdjpuidna in a north- 

200 enuarp CC -? n ; V 1 tbe b^ght of the rains it covers an area of nearly 
hrpnrHR 4 es .' the greatest length being ihen 23 miles, its average 
2 fppf \ T e V ts clrcilIT, ference about 60 miles, and its average depth 
2 »ect. In the dry or hot weather its bed is much “ ‘ 
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seasons of exceptional drought the entire area dries up. The bed of the 
lake shelves very gradually from 9 inches at 100 yards from the edge to 
2 } feet at 5,750 yards. 

The lake bed is composed of 1$ feet of black fetid mud saturated with 
sulphuretted hydrogen; below the mud is a layer of quicksand overlying 
a stratum of micaceous schist decomposed on the top, but harder below. 
No rocks are found to a depth of 20 feet. The lake is believed to derive its 
salinity from the denudation of the rocks of the surrounding country which is 
supposed to belong to the Permian system, a system which abounds in lime¬ 
stone on salt. After the rainy season the specific gravity of the lake water 
is about 1*03 (3 0 Beaum6), about equal to sea water; it rises as the dry hot 
weather advances to 1*24. (29° Beauni( 5 ), a supersaturated solution, the 
specific gravity of a saturated salt solution being 1*204 (25 0 Beaum6). 
Salt forms in large crystals in the shape of truncated pyramids, and in 
May and June a layer of crystals 2 inches and more in thickness overlies 
the bed of the lake. In colour the crystals are white, grey (owing to the 
presence of finely divided clay in the fissures 1 of the crystals), and shades 
of pink (due, it is believed, to infusoria). After the first fall of rain the 
lake teems with animulculse upon which thousands of water-birds of kinds 
feed 

Tradition ascribes the formation of the lake to the gift of Sakumbri 
Devi, a goddess, who iri return fur milk supplied her in A.D. 55 T * convert¬ 
ed a forest into a vast plain of the precious metals which she subsequently 
transformed into salt. The lake is owned conjointly by the Maharajas of 
Jodhpur and Jeypur from whom the British Government lease it at 5 ; j 
lakhs of rupees <£55,000) per annum. The lake was worked by the 
Emperor Akbarandhis successors up to Ahmed Shah, when it reverted to 
the Rajput Chiefs of jodhpur and Jeypur from whom the British Govern¬ 
ment under treaty took it over on 1st February 1870, since when it has 
yielded over 62 millions of maunds (2% millions of tons) of salt. In 1870 
the price of salt at the lake averaged 10 annas per maund ; it is now 4* 
annas. The cost of extraction and storage of salt is about 1 anna per 
maund. Extraction and storage of salt at the lake gives employment to 
a large number of men, carts and cattle. 

The salt in the lake is believed to be practically inexhaustible. A 
recent assay of the water gave 8*81 per cent, of dry residue composed of— 

Sodium chloride.87*6 

„ sulphate.7*5 

,, carbonate. 4*6 

Balance . °'3 

Salt is not only held in solution in the lake but pervades in minute crys¬ 
tal' the whole substance of the black mud which forms the bed One-fifth 
of this mud is salt. Enormous quantities of sodic sulphate and sodic car¬ 
bonate lie in the lake and on its shores from 1 to 2 inches in depth. 

The salt is obtained from the lake in three ways 

(1) As evaporation of the water of the lake proceeds, crystals of salt 
deposit in immense quantities all over the bed and arc picked up and stored 
in large oblong pyramids sloped to an angle of 36° of one to two lakhs of 
maunds (3,600 to 7,300 tons). These heaps are beaten and smoothed as 1 
protection from rain but are not covered; wastage of salt due to rain 
amounts to about two inches of surface salt per annum. 

(2) Early in the season, and before the water in the lake is sufficiently 
concentrated to deposit, salt brine is ri.n into shallow artificial pans on the 
lake edge; thus a large quantity of good salt is produced by solar evapora¬ 
tion before it could be obtained from the lake bed. 
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(3) Twelve large deep permanent pans are maintained alongside of 
the railway which crosses the lake in which, by irrigating the pans with 
brine from the lake and allowing it to evaporate, naturally heavy crops of 
large crystalled white salt are produced for customers who desire a good- 
looking salt. 

VI. — Didwana Salt Marsh. 

The Didwana Salt Marsh, which the British Government leases from | DIDWANA 
the Maharajah of Jodhpur at an annual rental of R2,oo,ooo, (£20,000) lies , bALl 
40 miles from theSambhar Lake (the nearest railway station) in an oval- | b b 
shaped depression about 3 miles long by 1 mile wide which is covered in 
the rainy season with water 6 to 8 inches' deep which, however, soon dries 1 
up, after which manufacture of salt commences. 

The soil of this marsh is not unlike the bed of the Sambhar Lake. The 
mode of manufacture is as follows:— In the bed of the marsh, wells 6 feet 
wide and about 14 feet deep are sunk, the sides of the wells being 
supported by a wood lining. Brine from the wells is filled into solar eva¬ 
poration pans, having a superficial area of about 2,000 square yards and 1 
about a foot in depth. In from 10 to 20 days the brine naturally evapo- , 
rates and leaves a deposit of small grained pure salt which is scraped up, j 
removed to the edge of the marsh and stored for sale. This salt is much i 
esteemed in Shekawati and Jodhpur and the British districts of Hissar, j 
Saharanpur, and Mozuffernagar, the area in which it is consumed. The 
trade in ditidu, as this salt is called, has been nearly stationary, averaging 
about lakhs of maunds (12,500 tons) a year. 

Actual cost of manufacture and storage amounts to 4$ pies per maund. ; 

It is issued to purchasers at 3 annas per maund plus duty. 

VII. Pachbadra Salt Works. PACHBADRA 

"I he Pachbadra Salt Works are in a valle\ about 8 miles long and SALTWORKS. 
2.j miles wide—evidently at some remote period the bed of a river. The • t> 5 v> 

salt-\vorks are about 50 miles south-west of the city of Jodhpur with which 
and the general railway system of the country they are connected by rail¬ 
way. 1 his salt tract is leased from the Jodhpur Estate by the British Gov¬ 
ernment at an annual rental of R 1,70,000 (£17,000). 

A ausia, as the produce of these works is called in Central India, 
is a pure salt 5 samples have yielded 99*87 percent, of sodic chloride, which 
tornis in opaline cubes of from :} to i| inches ; it bears carriage well, and 

(A 11 I nrl 1 n n 00If o c m r. 1 r _ _ i rr T^ 1 1 „11 _ _ ,1 f 



, .. . , o r mine \\uiey ana soon nil uy pciv.uidu 

subsoil brine (2 to 3 0 Beaume), which in from two to three years dri» s 
naturally when the crop is harvested' When the brine in the pits is suffi¬ 
ciently concentrated (20° to 25 0 BeaumS), the branches of a thorny shrub ' 
are sunk in it to help the growth of the crystals. To extract the salt men 
pits ’ cut trough the thorny branches with a crow, and draw the 1 
s l ' the ma # sses of which are broken up in the pit) to the sides, with a hoe 
auci remove it to the top in baskets: a single crop may amount to from a 
ew hundred maunds to 8,000 maunds 88 tons). 

hiitsia is sold to purchasers at 1J annas per maund plus duly. It is 
consumed over an area of 100.000 square miles in Jodhpur and Central 
, u \;‘ 1, , . ^e total trade about one-third is carried by the railway, the 

balance being conveyed by camels and horned cattle owned by the Ban- 
jarans the carriers of trade in Raiputana and Central India, in areas not 
opened up by the Railway. 
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VIII.—Luni and Falodi Salt. 

In the neighbourhood of Pachbadra is a considerable saliferous tract 
known as the Luni salt tract on which very good salt forms spontaneously. 
No sales of it are permitted, but about 5,000 maunds (180 tons) are issued 
free to the people of the villages near the salt deposit. 

1 he Falodi salt source is in a depression about 5 miles long by 3 miles 
wide and 60 miles north of Jodhpur, from which State the British rent it at 
& 4 » 5 °o per annum. Salt is made here in much the same way as at 
Didwana. This source is worked at a loss by the British Government, as 
it is the only source of salt supply to the population of the sandy deserts 
of north Jodhpur and Bikanir. The salt is sold to purchasers at 3 annas 
per maund. 

Trade in Evaporated Salt. 


Quantity of salt sold in British maunds (82|I1>). 


Period. 

Sambhar. 

Didwana. 

Pachbadra. 

Falodi. 

Delhi salt 
sources. 

Total. 

12 months ending 
3! st March 

1890 • 

3,834,805 

377,068 

614,901 

44,955 

328,851 

5,200,580 


IX.—Tibet or Lencha Salt. 

Tibet Salt, called lencha by the Tibetans, is imported into the British 
Himalayan districts of Garhwal and Kumaon and also into the northern 
section of Oudh. During the twelve months ending 31st March 1890 
33,000 maunds were imported. Tibet salt is said to be the produce of 
salt lakes and swamps in the region traversed by the Yarn river. 

OTHER SODIUM SALTS. 

In India in very many districts sulphate and carbonate of soda are 
manufactured from the earth, and in the case of the carbonate by incinera¬ 
tion also of the Salsola plants. 

I. —Sulphate of Sop: (kJuiri,khar%-nitn, and chamra-khari) is made 
byboth the solar evaporation (dhi) process and by the use of artificial heat 
(known as the jaria process). 

The solar evaporation work consists of a rude filter about 10 yards 
long by i yard wide and a lime-plastered evaporating and crystallising 
bed divided into two sections. Brine, which is produced by lixiviating in 
the filter the sulphate of soda efflorescence collected from the neighbour¬ 
hood of the works, is admitted into the pan and allowed to evaporate, 
which it docs in from 10 to 15 days according to state of the weather, and 
leaves a residue of brown crystalline soda which would give on refine¬ 
ment 40 to 50 per cent, of sodic sulphate. The average outturn of a 
season (i.c. 9 April to June) is about 500 maunds (18 tons), worth on the 
factory 8 annas to Ri per maund (82^tt>). The cost of manufacture 
amounts to from 6 to 12 annas per maund 

In the jarta process the brine is boiled until the soda deposits in the 
boiler. In the districts o( Behnr the sulphate is not manufactured by this 
process, but from brine produced I»v first burning the soda efflorescence 
built up in alternate layers with paddy straw in conical mounds, and then 
lixiviating the calcined mass. This process produces relatively pure 
sulphate of soda known as patn.ikhari . This soda is made in Upper 
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India in Behar, in Fattehpur, Etah, and Bulandshahr, in the North- 
West Provinces, in Hurdui, in Oudh, and in the Patiala State near 
Umballa. It is used chiefly for hide-curing, as a cathartic for cattle, and 
by the people of the Himalayan as a prophylactic in goitre affections. 

II. —Mineral Carbonate of Soda (sajji, papri - saiji , and sajji-min) is 
made as follows: 10 or 12 kyaris, or beds, each about 10 yards square, 
are constructed in an alkali tract by raising enclosure walls of the surround¬ 
ing efflorescent soil about 6 inches high. Into these beds, water from a 
well at hand is admitted to a depth of 2 or 3 inches. The soda efflor¬ 
escence of the neighbourhood is thrown in by hand until the water is ab¬ 
sorbed and a pasty mass formed. This is smoothed over and within a 
week a crust of concentrated efflorescence forms on the surface of the beds, 
which crust, as moisture is dissipated by solar evaporation, breaks up into 
flakes. These are gathered by hand and constitute the papri-sajji of the 
bazars used by tobacconists and dyers, etc. To make sajji , the paprt is dis¬ 
solved in water and the solution boiled in an earthen vessel until the 
impure carbonate forms into a hard mass. 

III. — Barilla (sajji) is made in Upper India in the districts of Ghazi- 
pur, Azamgarh, Benares, &c., in the North-West Provinces, and is worth 
about R1-1 per maund. 

Vegetable sajji, the barilla of commerce, is made from various plants 
called lant in the Panjdb in this way. In December and January when 
the lani, a small green bush with tiny succulent leaves and branches, 
ripens, it is cut. Circular pits of from 2 feet and upwards in diameter are 
lien dug at convenient distances, according to the requirements of the 
crop which grows spontaneously. Into the pits sheaves of the half-dried 
p ant are thrown and set on fire, fresh sheaves being added until the pit 
u ?• a ^hes in a state of semi-fusion, when the contents of the pit is 
1 irnini/tic allowed to cool; this occupies about 24 hours from the 
little £rVV rst s ^ ea ^ When sufficiently cool the pit is covered with a 
romnvpd t0 P revent evaporation. Within a week the covering is 

tu;. ■ V , contents of the pit are found as a hard cellular mas. of 
It is used evlpnl* , ? n J ip P ,eces and sells at from Ri-8 to R4 a maund. 
j n 7 nurnoses ^ 4'^' ^? r l ^ e manu facture of glass, paper, soap, for bleach- 
JSJt Ihe poorer classes as a substitute for soap. This 

^i £ e 0 " refinement 25 to 40 per cent, sodic carbonate. (For fur- 
a £' the reader is reared to the article Barilla, Vol. I., 394- 
399, and to Haloxylon, Vol. IV., 199.) 07 

AL J is .P rc P ared in'Upper India chiefly at Bhewani in the 
■ s r lstI ict J^y heating together ,in a large earthen pot S'/ lb of common 
f? . * p ne , P° und ,he fru >t °f Terminalia Chebula, one pound of Phylian- 
^ and one pound of sajji, impure-carbonate of soda, until by 
r ’ ^v° Jy 16 sa *!" ie in g r edients are well mixed, when the pot is removed 
e tire and its contents allowed to cool and form a hara cellular mass. 
1 preparatjon is used medicinally principally as a digestive, 
nf m f l , n K ^ ll - s incp cated, as Mr, Buckley has done by the above Note, some 
*e eading features of the salt interests of India, more especially as affoct- 


„ , . : . - coil mu.csis ui iiiuid. u:uc L'hjjai.iiiv od omet. 

if Uc v ' ork,n o°f the Northern India Salt Department, it becomes necessary 
extend the enquiry all over India. mnpns nlaced bv the 



\ ] \L r ^ eC r S ^ e ]° w " ill be found instructive' as tracing out not only th< 
IC ' ac fs but the main features of the trade in salt. 
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I.—BENGAL (LOWER PROVINCES). 

Historic Sketch and Regulations. 

Under the Muhammadan rule a tax on the salt consumed by the people 
of Bengal was levied, by means of imposts, on the privilege of manufacture 
and duties on the transportation of salt from the places of manufacture to 
the interior of the country. 

A monopoly for the manufacture and sale of salt was first established 
in Bengal by Lord Clive in 1765, the chief object being to provide fitting 
emoluments from the profits for the principal persons concerned in the 
Government, and thus to prevent their mixing in the intrigues and ques¬ 
tionable transactions by which Civil Servants and others in those days 
often amassed enormous fortunes. Half the monopoly profits were to be 
distributed among the officers of Government, and the other half it was 
proposed to credit to the Company. In his Minute of the 3rd September 
1766, Lord Clive assumed that this share would yield, ** according to the- 
present state of the salt trade, from 12 to 13 lakhs of rupees annually.” 
The rate fixed for deliveries was R2 per maund. The existence of this 
monopoly was of but short duration, as the Court of Directors wholly 
disapproved the arrangements. At the same time, however, the Court 
stated that they did not object to the levy of the ancient duties on salt, 
which had always constituted part of the revenues of Bengal. 

In the year 1772 the manufacture and wholesale trade were farmed out 
bv Government, to private individuals; but this complicated farming sys* 
tern was never very productive and soon failed. In 17^0 Warren Hastings 
introduced a system for manufacture and sale under the agency of the 
Company’s civil servants. In accordance with this system, the mob 
itnghis (salt-makers) received advances from the agents at the beginning 
of the season, on the stipulation that they delivered their salt when made 
to the Government at a certain price, and the agents afterwards stored 
the salt and sold it to wholesale dealers at a price fixed from year to year 
by the Government. The difference between the price agreed upon with 
the mnlunghis and the price at which it was delivered from store to the 
merchants was thus in effect the duty levied upon the salt. In 1788 
sales of salt by public auction, instead of at fixed rates to the dealers, 
was introduced by Lord Cornwallis. The revenue immediately rose, 
but the system was eventually abolished by the Court of Directors 
in 1837, as it was found to lead to the establishment of sub-monopolies, 
injurious to the interests of both the people and the Government. In 
their despatch of the 4th January 1837. the Court of Directors ordered 
that the price to be thenceforward paid by the purchasers of salt should 
be determined by the cost price of manufacture, added to a fixed rate of 
duty. 

The rates >f duty since fixed from time to time have varied from a 
maximum of £3-4 to a minimnm of R2 per maund ; but the system for 
manufacture and supply, as introduced by Mr. Hastings in 1780, con¬ 
tinued in force, with but few modifications, until the year 1862, when the 
several salt agencies were gradually abolished, leaving the supply, either 
by importation or excise manufacture, to private enterprise. The several 
agencies were situated in the province of Orissa and in the districts of 
Chittagong, -’.pPergunnahs, jessor, and Midnapore. The full rate of 
duty was not, however, levied uniformly throughout Bengal until 1862. 
From the year 1810 a system of retail sales at reduced prices from shopc. 
established on the part of Government, was introduced in districts and 
localities where salt was manufactured, or was capable of being easily 
produced; tlie object being, as stated at the time, to leave the people 
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t r emnirHniTr»f U o C ^ #tr if CtS * excuse for violating the law under the 

tile mu ntrv °£ duty, and to obtain some revenue in a part of 

r j • ^ . 1 . .* roiT1 the great facilities for smuggling, it had been 

■ears iKnd^fifi ° if'r fu " P rices * From inqufrfes held during the 
entailed l->v tlm re • ’ - tbe Government concluded that the loss of revenue 
Z ?? ° f a ' arge P r °P° r ti°n of the duty on the salt 
far hro-er thn lc sa ifcrous tracts was, under existing circumstances, 

sa es afrpdnPPd n ' anSC ful1 dut >' '^vied. The system of retail 

"’ aS he / e , fore abolished from the year .862. 
ment u is pmnlnvorl ncement of the salt monopoly, a preventive cstabiish- 
was for the mns/m t° r le protection of the revenue. This establishment 
stitutcd for 1 he m/ ® e P arate from, and independent of, the agency con- 
Northern Be^r £ " *? d a “PPty of salt . a " d was employed in 

ward and ilso wi?h^ reVe ? t l |*gbter-taxed salt from the west- 

tracts' on the qp-i t n j Cr defined limits which included the saliferous 
ItenerarcontroTof iil ° f ^ Ben & al - By Regulation X of 18.9 the 
of Customs Salt -i n,-) S rT VCnt,Ve department was vested in the Board 
of Act XIV of 1811 ptuni, established in that year. On the passing 
on salt passing from ”j; poa l n g an additional duty of Riper maund 
of Allahabad ft,. ^ the North \Vestern Provinces to the eastward 
rupeewafin lune?«^ !f en V n Behar was withdrawn. The one 

annas. In March • t0 , 12 , annas . ai 'd in April 1849108 

Bengal the limits within L v addltlonai duty was abolished. In Lower 
been narrowed from tbe P reventl ve force were entertained have 

the salt-producing tract^Vm tlme . s ° as , to concentra te their operations on 
facture within these limits =11 „ A i! a f “ rthcr cbt -’ck against illicit manu- 
conveyed by certain specified ! S . a 1 un , der transport was required to be 
^ Protective documents !, 7 J° S u ? d p f ss stat 'ons, and to be covered 
dealers were also required to n ty P f con,| scation. Merchants and 

on the reverse of their protective"^ 1 a Sa CS and ,osses fr° m their stocks 
subject hive been modified fr “ cum enls. The law and rules on this 
contained in Act VII of 186a ^nH Th ‘?- tlme * Those now in force are 
under that Act. In 1863 the sneriai If ^ ov ? rnment Notification issued 
shea, and all duties previously disci establis hment was abo- 

regular Pol.ce Force In addition b V ^ were delegated to the 

tracts, the Police have also to guard th w sea ?board and salt-producing 
the ingress of the lighter-taxed f a U tl ^ front *F s . of Arrakan to prevent 

, In >835-36 the excise manufacture of tT ^ 
vate individuals, but the continna.., C t .? a 1 was flrst commenced by pri- 
gatived by the Court of Directors 'in’°/ a the s ? stem was subsequently ne- 
salt under certain excise rules m l84 °- ,n 1847 Ule manufacture of 
duced is now very small „„f; 0 r , S f m Permitted, but the quantity pro- 

d ““ d » <"■ tfcrJ X ““ ^ 

• Maund 3 . 

• .. 

The reasons fnr #1 • ’ , .*.70,293 

Northern Orissa the* sil ‘"n lo . cal manufacture are twofold. In, 
Liverpool salt, which U rhel i d P roduced can no longer compete with 
sailing vessels to LHl-.s'L, i • - brought l .° the province by steamers and I 
locally-made arli. 1,1 nn/ 4 fu * lver .P9°* ,s vastly superior in quality to the 1 
offieient and co^tlv iLf the /conditions of manufacture in Orissa are so in- 
"■* compete vrith^ at ! V 5" lf 1 th ^ alt wer " o! much better quality it could j 
when it became ' 1,1,ur ecl silt. 1 he manufacture was gradually declining I 
pparent to Government that its continued existence 1 
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could be due only to evasion of the revenue which was easy in the circum¬ 
stances. Proper control implied enormous expenditure, and it was there¬ 
fore determined to suppress the manufacture of panga salt (salt made by 
artificial heat). This having been done, the only manufacture left is that of 
kurkntch salt (salt made by solar heat) in Southern Orissa, the conditions 
of such manufacture rendering control comparatively easy. 

Foreign salt was first imported into Bengal in the year 1818-19* 
large importations, however, occurred until "the year 1835-36. At first, 
and until the fixed duty system was adopted, Customs dues were levied 
at such rates as were considered necessary to maintain the average prices 
of the Government sales. As the old stocks of salt manufactured at the 
Government agencies were exhausted in 1873-74, the consumption in the 
whole of Bengal, with the exception of Orissa, may be said to be now 
supplied by imported salt. 

Production, Trade, and Duty in Lower Bengal. 

Trade. —The following are the descriptions of salt commonl> import 
the bulk of the importations being from Liverpool : 


Manufactured by solar 
evaporation. 

Manufactured by 
boiling. 

French. 

Liverpool. 

Red Sen. 

Hamburg. 

Aden. 


Muscat. 


13 oir bay. 



The importations of salt into Bengal were asfollows. in the year 1889-90, 
all the salt being brought to either Calcutta or Chittagong. Calcutta 
\ s the centre of distribution for the province, except for that small tract 
which is more easily supplied from Chittagong : — 

Tons. 

From United Kingdom ....... 264,234 


Germany 
Egypt 
Aden 
Arabia 
Persia 
Madagascar 


20,317 

2,746 

33*782 
35 » 7 o 5 
7,20 7 

23 


Liverpool salt does not penetrate further west than the western frontier 
of Behar, Sambhar salt n.eeting it somewhere in the vicinity of Zamania. 

Duty. —The duty levied on salt is now R2-8. Since 1837 the rate of duty 
has been frequently changed. The duties have been as follow : From 
1837 to 1844 at the rate of R3-4 per maund. In October 1844 this rate 
was reduced to R3, in April 1847 to R2-12, and in April 1849 to R2-8. 
In December 1859 the duty was again raised to R3, and in March 1861 
to R3-4. In January 1878 th< rate was again reduced to R3-2, in 
August 1878 to K2*i4-o, and in March 1882 to R2. On 19th January 
1888 the rate was raised to R2-8, the rate now levied. 

In 1815 a convention was made with the French Government, under 
the terms of which the F..\9t India Company agreed to supply sufficient 
alt for the consumption of the French Settlement of Chanrlernagore at 
prime cost from the Orissa and Midnapore agencies. The quantities of 
salt thus supplied free of duty varied from 4,000 to 12,000 maunds per 
annum. This arrangement held good until the year 1839, when the 
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t^e^renrh' 1 r?ivrriimp5" en ^ 1 -? ernen,: to pay annually a sum of R20,ooo to 
°" th -T, feeing to buy their salt in the open 

payment is still continued.' P “ by 0ther habitants of Bengal: this 

II—NORTHERN INDIA. 

Historic Sketch and Regulations. 

liahV P n .o e r„ t ^i kh Gove ( rnme,n - salt was one among forty-eight articles 
J! \ ’ r' n ’ ° r transit duties - The Sikh Government did 
of duties n' <; y P S Iaa o a gement for their salt revenue; no scale 

of rank Ld • fh ® Cls / Indus mines were farmed out to individuals 

contract (Ifr!™ j CnCe ’ f be ( arm f r ! as lon g as be paid in the amount of this 
as retrards ( r.f C ] 3 mono P°Jy of the sale. He was under no restrictions 
time or It dfc ? ’ £ r . pn °?i Hc n ^ bt sell > wholesale or retail, at the 

stTteof nr ri a ma ^ t5 \ H , c might regulate his proceedings by the 
or if he Err?H d t markC u S .’ t b> ' l a 6 br,s ' cncss or sluggishness of the demand. 
The l a 6 m '- Sht h ° ard U P the sa,t in depots or entrepots, 

managed At lu , lnines w ® r f-managed differently or ratlicr were not 
speculator W m,M ) ^ i* ere C , ^ ^ ie ^ erce mountaineers of Kohat; no 
(Government w nlrf , enou ft h to . & et U P a concern there, and even the 
matter w a f rn V l d *27 to collect its revenue with the sword ; so the 
on the ^^W ,sed ,, b y sun *endering the mines to some local chieftain 
liable to town duti - n^p ? nnua ^ tr ^nte, but the salt, when in transit, was 
When the Sikh r Peshawar and other cities. 

Sutlej camnairrn the T°Jv rnm $. nt P a f se ^ under British control after the 
inents proposed by the 0*^11 ° f Re ^ e, ? c y» acquiescing in arrange- 

seven articles chitfflv th 1 Rcs f Ic ^ ent * abolished the duties on twentv- 
ture, or internal col3° dUC i S ° domestic industry, indigenous agrioil- 
All the interior line were an °! f SO r ®^ uce d the duties on nine articles, 
were abolished. The three f awa y> and the town and transit duties 

the Indus, to iritenwtSr^- fr ° 5 tler ] ! nes ^ere kept up-one along 
bank of the Beas and^the SuHe^F ^ rom ^ lc ^? st S one along the western 
the east ; and the third 0^1°/,?°^’ chi t efl , v British, coming from 
meet the imports from Kashmiri i baSe °U f ’ e Hima ' a y a range, to 

was excluded from these arran^m. f T , he P r0vi "ce of Multan 

1847. arrangements, which took effect during the year 

remissions andTeduction s^of tbe revenue occasioned by these 

lakhs of rupees, a moderate to! m f mo . untm S together to upwards of six 
drugs and sniriin™, - r e 10 or l ^ ernes w as introduced, ihe excise on 
the salt revenue was refold W a S * m P. ro . ved b y a system of lieenses, and 
maund was dpmo r j iturme d- A fixed duty of two rupees on the Panjabi 
mines. But th * an , * ? n th,s art *cle from the merchants at the cis-Indus 
cost of manatrom 6 , ie 5 wer p levied by a new contractor, who bore the 
revenue of six 1 £ik collection and paid to the State an annual 

previous outtur A m , ru P e ? s > being an increase of two lakhs on the 
trans-Indus mines a terat * on was made in the management of the 

March isl^thor^* a ** on the country to the British Empire in India, in 

arrangements i, *. . U ? tom ? anc * cxc *se duties levied in it under the reformed 
mto consideratir 1 l ° n CCC the Council of Regency in 1847 were taken 
twenty heads °ti those arrangements duties were still levied under 
export ; excise d • c °mprised duties of customs both of impprt and 
on mints, tolls ° n ^* ?ltU0lls liquors and drugs; fines, seignorage 
2 ; . 011 terr ies; contract of the salt mines and other things 
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From the year 1850 the whole of these duties were abolished, excepting 
three, namely the ferry tolls, the spirit excise, ani the salt excise; and 
one new tax was added, the stamp duty. An entire change was at the 
same time made in the system under which the revenue from salt was 
derived during the regency. Instead of letting the salt mines by contract, 
the Government took the management of the cis-Indus mines into its own 
hands, levying an excise duty at the mouth of the mine, of two rupees 
per Company’s maund on the salt delivered, to cover all charges, and 
allowing the salt after this payment to pass free throughout the British 
dominions, subject, however, to the additional duty of 8 annas per maund 
levied on all salts passing the special line at Allahabad, for the protection 
of the Bengal duty, which was 2 rupees 8 annas per maund. 1 he manu¬ 
facture of alimentary salt in the Panjdb was at the same time prohibit e • 

With respect to the trans-Indus mines, it was resolved, on political 
and social considerations, to impose a light duty of two annas per m aunc 
at the Bahadur Kheyl mine, and four annas at the other mines, and to 
allow certain perquisites to the local Khuttuk chieftain \ 

reconcile the hill chiefs to the new system. Uo-hMv-taxed salt 

In 1851. in order to guard against the of th lightlyixed^ 

across the Indus to the rktriment of Ae revenue d resemb]ing that which 
of the cis-lndus mines, a system of p tbe feri'es of the Indus, 

obtained under the Sikh^Government,oj a ?^ff£rry, on 

was introduced. north to Leia of the 

the eastern of the I . ^ rovjn n tons tantly moving up and 

down’the'line.the establishments on the upper portion of the line, between 
Kalabaglia nd Attock being superintended by one but opean officer, 
those on the lower portion, between Kalabagh and Leia, by another. 

Production, Trade, and Duty in Northern India salt. 

The revenue was formerly collected through the agency of the Inland 
Customs Line, which was formed in 1843*44 and which was extended at 
various times, as briefly indicated above, until it reached from lorbeila 
near Attock, on the Indus in the Panjib, to the Mahanuddy in the Sum- 
bulpur District of the Central Provinces. It was 2,472 miles in length, 
ana was manned by 10,496 officers and men. In consequence of the 
development of railway communication 764 miles of this line were 
lished in the Central Provinces in 1874-75. and eventually in 1878-79 tbe 
whole line from Leia in the Multan Division in the Panjab to the t en ra 
Provinces was removed ; there remain only 325* miles from Leia to 
Torbeila on the Indus maintained for the purpose of preventing the low- 
taxed Kohat salt from crossing into the Panjab. 

Irrespective of this line, in February 1870 the Inland Customs Depart¬ 
ment assumed charge of the Sambhar Lake belonging conjointly to t e 
States of Jaipur ana Jodhpur, and in October 1878 ihey received charge 
of the sail sources at Pachbadra. Didwana, Phalodi, and Luni from the 
Jodhpur Stale. In addition to the above, the salt-works at Sultanpur and 
Nuh in the Delhi Division are worked under the supervision of the 
Northern India Salt Revenue Department. There is also the charge of 
the salt mines in the Salt Range in the Paniab, and a force, designated the 
Internal Branch, existing in Oudh, the North-West Provinces, and the 
Province of Behar in Bengal, for supervising the saltpetre trade, levying 
the duty on salt educed therefrom, and for the control of the manufacture 
of other saline substances, such as sulphate of soda, carbonate of soda, etc , 
administered by the above-mentioned Department. __ 

* Conf, with p. 4/0. 
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c c^u W D° e ln a " d ^ustoms Department (now become the Department 
of Salt Revenue in Northern India) is administered by the Commis- 
1 5 1 . • t or , h , crn * ndia Salt Revenue, formerly responsible to the re- 
J? ' V overnments and Administrations within whosejurisdic- 

nnrlJr r S ° mS or £ ani; * at i o n was established, but now immediately 
were on ^i??^n mi rTl of . In i ia - The duties levied on the Customs line 
South of the line° r ^ l ° ^ N ° rth of tbe 1,ne and su S ar exported to the 

Duty. The general rates of duty on salt were as follow 

Per maund 


From 1843.44 to 1845-46 
vrom 1846-47 to end of 1859 • 

From beginning of 1S60 to March i86t * 
From March 1861 to end of December .877 
From January 1878 to July 1878 . " 

From July I S 7 S to oth March 1882 
From .oth March 18S2 to .8th Januarv'1888 
frrom 19th January 1888 to date 


on Rajputtina salt. 
R a . 

8 and R2, 
o 
8 
o 
12 
8 
o 
8 


TT g exce P tions > *«'*• in the Sirsa Division of the Panjal 
• * , e " as 8 a nnas per maund for a part of 1843-4.4, when ii 
wiun thp a°f Kl Per ma ^. nd > at which figure it remained until 1846-47 
DivUm was equalised with that generally levied. In the Saugoi 

vailed frnm fhi ^ entr t Pro ™ces Section a rate of Ri-S per maund pre 
of the wnpral or, ^ at . ,on of the division in 1855-56, till the mtroductior 
formed £ “S ™ In the Hoshangabad Division, als< 

thereafter Rr 5 q per maund vvas levied until a date in 1859-60, and 

The duVv 1 M J he ge r eral rat ? was introduced in 1860-61; 
from the outset unttl th* k ?v. enter j n g' the Central Provinces was levied 

it passed at Ri 8 npr m abo ^ ,t,oa of the portion of the line across which 

inL r“:, 8 lh p « oSrf; iZ r,ns c “! r “' p .r 

1874, when a mileage rat n ot " l "° per maund until 1st Ma\ 

from Bombay, the object of the ° n u !1 Salt tra velling by rail 

to a uniform^ rate by'Theti^e '“fi t0 if vel VP™ dut -V 

contact with Northern India salt paying Rvtt 1 Tb Wh T U cam0 ,n 
abolished in 1878, .. hen the salt dutv uf <= ty- r ™ lIea & e rate was 

(except in Bengal and Burma). V d uniform throughout India 

In addition to the above, all salt excavated ir, c* o , 

and the Kalabagh mines was subject ^ 


From 1849-50 to April i860 

trom April i860 to September 1861 

1 ™™ September 1861 to December 1877 . 

I rom January 1878 to July 1S78 . 

From July ,878 to March 1882 

From loll! T la, ' Ch ,S8 0 2 to ,8th January 1888 
rrom 19th January 1888 to date 


Per maund, 
R a . 

• 2 o 
. 2 2 
. 3 o 

• 2 12 

. 2 8 
• 2 O 

2 8 


• * • • .20 

subject to a'dutv^ ^ obat m,nes on the frontier of Afghanistan was 

rate of 8 ann .c ° ^• I ] r l as, 3 1 annas, and 2 annas per mnund. A uniform 
however uftimnll P l >V kh i ° r Lah ? ri maund at all the mines was, 

educed in the nm ^ mt ^ oduc ^ d with effect from the 7th Julv 1S83. Salt 

to the duty prevailing in SernT^r'^ 6 ^ **' alWays ' been 
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Trade. —The production of salt in Northern India was as follows in 
the last three years (in Indian maunds of 82U3) 


Panjdb Salt Mines 
Kohat ,, ,, 

Mandi ,, ,, 

Sambhar Salt Source 
Didwana „ ,, 

Pachbhadra ,, 
Falodi „ 
Sultanpur Salt Works 
Saltpetre Refineries 


Total 


1887. 

18SS. 

1889. 

1,458,451 

560,933 

125,276 

4,512,661 

458,878 

777,856 

15,114 

455,409 

51,608 

2,256,796 
615,679 
126,848 
5 , i'8,542 

584 . 3 0 4 

803.304 
45,431 

397 , 27 S 

51,826 

2 , 559,043 

634,300 

129,343 

2,916,916 

477,433 

547,776 

5,595 

256,219 

50,079 

8,416,186 

10,000,008 

7 , 576,706 


There are not infrequently violen■ ,^deavours 

duced, due to climatic causes at Sambhar. 1 1 . , ns by | cee n. 

as far as possible, to guard to 

ing large stocks in reserve readly for the ma ^ ^ . Occasionally, 
a low point. This P™*'®* , w , lt Sambhar, and it has been found 

when stocks have run < y absolute exhaustion, the place of 

Smnlha?salt f TaLen fn the Antral Provinces and R 4 jpu*„. by salt 
from he Government works at Kharagora on the edge of the Ran of 
Cutch and in the western districts of the North-Western Provinces by 
rock-salt from the Panjdb mines. 

HI,—BOMBAY PRESIDENCY. 

Historic Sketch and Regulations. 

The salt produced in the Bombay Presidency is partially exported 
beyond the Presidency by land to Central India, including Rijputina 
and Malwa, the Central Provinces, the North-Western Provinces, and the 
Nizam’s Territories, and by sea to British and Foreign Malabar in the 
Madras Presidency, and to Calcutta and the Straits Settlements. Under 
existing arrangements exports, both by land and sea, pay full excis 
duty in Bombay, with the exception of those to Foreign Malabar, on which 
a nominal charge of 3 pies per maund only, to cover cost of establishment 
at the salt pans, is levied, in pursuance oi a trade convention concluded 
with Travancore and Cochin in 1865. Credit for periods varying from thirty 
to ninety days,according to destination, is allowed, however, m the case o 
full duty exports to the value of Rio,000 and upwards, both by land ana 
sea, on the exporter entering into an agreement and depositing Govern¬ 
ment securities blank endorsed of sufficient value to cover the duty. 
Down to 1874 exports to the Malabar Coast were free, subject to payment 
of customs duty on arrival, and the same system was followed temporarily 
in the case of export? to Calcutta from i860 (up to which year excise duty 
had been levied subject to a month’s credit under bonds) until 1874. In the 
latter year the system of pre-payment of excise duty was made general. 
The plan of giving credit on security of Government paper was introduced 
almost simultaneously, and these arrangements have since been main¬ 
tained with a short interruption during 1876-77, when exports to British 
Malabar were again allowed for a few monihs free of excise duty. Ex¬ 
ports to Calcutta and to certain fixed ports on the Malabar Coast are 
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per 'cent * drawback of exc i se duty on actual wastage not exceeding 5 

rema ^ s in his report on salt in British India, dated 
u ? at J flt was not untiI the 15th December 1837 that salt 
r J e - e ,u of that year, into a source of considerable 

l . n ,. e * rcs tdency of Bombay; prior to that date it was one of 
a rf Vvyu aneous items, as under the Native Government.” Under 
. utlc 1 j ? manufacture of salt in the Bombay Presidency 

nnrtftti-mc nf e er restriction, and the produce, in common with the im- 
j? nnnnri Vi? * b u- sea an d land, was subjected to a duty of eight annas 
to fh(* trl/f °kj ec t of the duty was to compensate partially the Joss 
,0 . t ® . r 2 revenue from the abolition of inland transit duties. In 
or ^jk ; a further loss of revenue from the abolition of the moturpha , 

to nnp CS anc ^ Pr°I e ssions, the duty was raised from 1st September 

month J?th A(Tp m < a f n ^’ b u fc i mme diately after it was reduced in the same 
same date, to 12 annas a maund, at which 
. Uw( * untd August 1859, when it was raised to one rupee, a 
_ n 1 * } vas again raised on 13th April 1861 to one rupee four annas, 

Art yyiv f n y 1865 to one rupee and eight annas a maund By 
. 1V ,°f ,9 tae duty was raised to one rupee thirteen annas a 

JJ.* a Jl d of 1877 to two rupees and eight annas a 

^ \ c notification of Government, dated 10th March 1882, 

* e dut ^ "I a f reduced to two rupees a maund. By the notification of Gov- 
eightfannas^arna^^ ^ anUary *888, the duty was raised to two rupees and 

Gujrat and at certain works in Goa Territory the excise 
tnro ° ° wcd > under which licenses are issued for private manufac- 

euarded a PP r oy e d of by the officers of Salt Revenue, which are 

of the nr/*- j IT1 j V ! 11C 1 no remova l s ar e allowed, except upon payment 

Guirat ^whpre ? r credit rules already referred to. In 

ment the monnnni* 1 ? worics 1,1 British Territory are the property of Govern- 
was concentrated y . System ™ as Produced in 1873-74, and manufacture 
Ran and Bak-rrntk *° P aces only—Kharaghora on the borders of the 
gl^ora?ar^ a crystal coas ^ f the s 4 rat Collector ate. At Khara- 

fupervision bought from th mride / rom brme wells under departmental 

manufacturers as it is ready and stored, and 

narv sea-salt ati r k of Jkvemraent. At Balsar the salt is ordi- 
sol<T without VaWn m f ere Jy fixes the price at which it is to be 

small Quant it v efu -° ye ! or mte[ denng directly with manufacturers. A 
Kharaghora to rprfV ls A ssu . e ^ annua lly free of duty from the works at 
ranpempntc f, r f u l ? £f. a i lve States and Chiefs, in pursuance of the ar- 
Bv 'i trMfr • - be the monopoly above ret erred to. 

Terrin>r\r . y excluded in 1880, the manufacture of salt in Portuguese 
term nf P^ ace d under the control of the British Government for a 

for th#» yearSl ex pu*y of certain tentative arrangements made 

onmcp „ .» i. ee years, those in Diu have been handed back to the Portu- 
, n Oamau P r 'va.te manufacture has been stopped at all works 



(si 


423 


SALT. 


HISTORY 

of 

Hombay 

salt. 


s. 671 














Dietiona-iy of the EcOnomic 



SALT. 


HISTORY 

of 

Bombay 

salt. 


Production. 

672 

Trade. 

673 


History of, and Trade in, 


MADRAS. 

674 


Government as successor to the Chouth formerly levied by the Peshwa. 
This arrangement, however, ceased in 1878, when the works were finally 
closed by agreement with the Nawab. Besides the duty-free salt issued to 
certain Chiefs in Gujrat and to the Portuguese Government above noticed, 
the Nawab of Janjira is allowed, under a salt and customs convention con¬ 
cluded in 1884., to purchase and remove duty-free from the neighbouring 
salt-works in British Territory the quantity required for the use of himself 
and his subjects. 

Production, Trade, and Duty in Bombay. 

Production. —The production has been as follows 

Maunds, 

... 

1888.; 212,902 

... 

Trade.—T he production of salt in Bombay was as follows in the last 
three years (Indian maunds):- ^ ^ 

Made by Government . 2 , 436 , 4<3 * f 8,466*049 

Made on private account . 7,201013 _ /> / __ 

Total . 9*758,883 10,240,717 

In Sind salt is made exclusively by Government, all private manufac¬ 
ture, in a country where saline soil abounds in every district and control 
is practically impossible, being absolutely prohibited. The Government 
works are located on the Moach plain on the sea face a few miles from 
Karachi, 

IV.—MADRAS PRESIDENCY. 

Historic Sketch and Regulations. 

The question of introducing a salt monopoly in the Madras Presidency, 
similar to that which prevailed in Bengal, was first mooted in paragraphs 
45- to 467 of a letter to the Government from the Board of Revenue, 
dated the 2nd of September 1799, the Board advocating its introduction. 
At that period the only salt-producing territories belonging to the Com¬ 
pany were the Northern Circars, comprising the Districts of Ganjam, 
Vizagapatam, Rajahmundry, Masulipatam, and Guntoor, and the Ja- 
ghir comprising the district of Chingleput. Accordingly, in permanently 
assessing the land tax in 1802, the Company having, in the meantime, ac¬ 
quired the Carnatic and the Territory of the Nawab of Arcot by treaties, 
the exclusive right of manufacturing salt was reserved to the Government, 
but it was not until 1805 that the salt monopoly was established on its 
present footing to meet the expenses of the new judicial establishment. 
Previous to that year the manufacture was either farmed out, or man¬ 
aged by the officers of Government, upon what system the records 
do not clearly show. The gross revenue, according to the most authentic 
estimate extant, amounted, on an average of five years previous to the 
monopoly, to 80,000 star pagodas, or R2,80,000 exclusive of all charges, 
and the average sale price at the pans was 6 pagodas 6 fanams, or a little 
more than R21 pei garce of 120 maunds. In the year preceding the 
monopoly the gross receipts amounted to R2,21,607 and the charges of 
establishment to R11467. 

The Board of Revenue, to whom the question was referred, declared the 
introduction of a monopoly impracticable, and advocated the imposition 
of a high duty on .11 salt, manufactured or imported, the Home manufac¬ 
turers being required to take out permits and register their pans. The 
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collectors in general also preferred a fixed duty to a monopoly. All salt 
exported by sea, the Board thought, should be exempt from duty; and 
they forwarded the draft of a law framed in accordance with their views. 
One of the members (Mr. Falconer) dissented from these views of his 
colleagues; he considered the establishment of a close monopoly, as in 
Bengal, practicable and necessary, and recorded a minute on the policy of 
adopting that measure in preference to leaving the manufacture free. The 
Madras Government, without entering in the least into the merits of the 
question, upon the simple ground that the introduction of a monopoly of 
the salt on the part of the Company on the principles of that established 
in Bengal had been prescribed by the orders of the Governor General in 
Council, rejected the excise proposition of the Board of Revenue and direct¬ 
ed such modifications to be introduced in the draft law as might be neces¬ 
sary to adapt it to the plan of a monopoly. The draft of a law for regulat¬ 
ing the revenue derivable from salt on the plan of a monopoly was accord- 
mgly prepared and submitted to the Government of India, by whom its 
general principles were approved, and, ultimately, Regulation I of 1805 
was passed on the 13th of September of that year, establishing the mono¬ 
poly in all the provinces of the Presidency, except Malabar and Canara, 
to which it was afterwards extended by Regulation II of 1807. Under the 
monopoly system the private manufacturers, who occasionally received 
advances from Government, and who were paid at different rates varying 
with the locality, were prevented from selling the salt to any but Go\em¬ 
inent. The salt was resold by Government at a price calculated so as 
to include the purchase money paid to the manufacturers and the expense 
of storage, transport, etc , reduced to an average for the whole Presidency. 

JL his price was independent of duly, and at first was two annas, but by 
Act XVIII of 1877 it was fixed at three annas per maund, and under the 
latest enactment, Act XII of 1882, three annas per maund is now the 
minimum rate at which monopoly salt can be sold e*duty. In the Eastern 
maritime districts these arrangements prevailed without modification up 
o 1881-82. In 1882-83 the Excise system was extended to the group of 
ac ones near Tuticon n. Under this system manufacture, storage, and 
saies are carried on under Government supervision on private account, 
su }jec only to the payment of the duty on removal from store plus a cess 
to cover interest on the capital cost of the works executed by Government 
urn ei he old system, and made over to the licensees on the introduction 
c excise, the system has gradually been extended, so that out of the 
01 ty-six factories on the East Coast only six are worked under the Mono- 
poly, and the remaining forty under the Excise system. 

. ln Malabar no salt is manufactured. The district is supplied by 
1mpotts from Bombay, Goa, etc. These imports were formerly made by 
liovernment, but Government has withdrawn from the trade since 1877, 
and now only charges import duty. In South Canara the excise system 
was substituted for the monopoly system in 1877, but the local manufac¬ 
ture of salt was abolished in 1883-84, as the salt produced was of inferior 
quality, and the pans were difficult and expensive to guard. Even when 
salt was manufactured locally, the supply fell short of the demand. The 
aehciency was made good by importations from the Bombay Presidency, 
as in Malabar. When these'importations were made by the Gpvfrnt 
2? W w to 1 1§7 7-78 inclusive, the imported salt was sold at a price equal 
Madras duty, ?.e. the general gross selling price (less three annas 
mOrScJ i >LUS thtJ su PPOsed cost of the salt. Private imports on pay- 
^«™J?\ dUt Vy ere also Permitted, but the trade was almost nil until Gov- 
. J 1 v dhdrew from importation, as the cost of salt sold by Goyorn- 
mc been improperly fixed so low as to forbid competition. Since 
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Government ceased to import the tfade has greatly increased. Act XVt 
of 1879, tor regulating the transport of salt, renders its conveyance in 
any vessel, other than a vessel of not less than 300 tons burden, illegal on 
the West Coast within certain limits, unless under cover of passes which 
practically confine the privilege to duty-paid salt. Certain quantities of 
salt are annually supplied to the French Settlements in the Madras Presi* 
dency, under an old convention with the French Government, at cost price. 
A further Quantity, generally less than one thousand maunds annually, is 
also supplied at prime cost from the Canara District for the Amindivi 
Islands. The greater part of Mysore and the Nizam’s territory and of the 
southern and eastern parts of the Central Provinces are supplied with 
Madras salt. 

The general selling price of salt in the Madras Presidency has been 
as follows, vis ,— 


9! annas a maund of 82f-ft) from 1805 to November 1809. 
l4 ^ fy from November 1809 to a date in 1820* 

nl ’ „ „ from 1820 to June 1828. 

t/ from June 1828 to 31st March 1844. 

1 rupee’s annas a maund, reduced in the same year to i rupee a 

maund. fix>m April 1844 J^dy ^59* , . .. 

l rupee 2 annas'a maund, from August 1859 to 2nd April 1061. 
rupee 2 an „ from 3rd April to 3rd June 1861. 

[ ” g ” ” from 24th June 1861 to a date in 

1 rnoee 8 ff annas a maund, from a date in 1815-66 to October 1869. 

2 rupees "maund, from October t86 9 to 27th December ,877. 

2 „ 11 annas a maund, from 28th December 1877 to 9th March 

13 3 2 

2 rupees 3 annas a maund, from 10th March 1882 to 18th January 
1888 

2 rupees n annas a maund,from 19th January 1888 to date. 

These rates are inclusive of a cost price of two annas, or latterly of 
hree annas per maund, and were formerly abated by 5 per cent, for 
purchase, without measurement or weighment, of a heap of 1,200 maunds. 

Trade.— The production of salt in the Madras Presidency has been (in 
Indian maunds) in the last three years: 


1887. 1888. 18S9. 

Made by Government . . 868,447 9 2 7 > 3 12 1,220,969 

Made on private account . . 7 > 99 °> 34 l 7 » 97 ^ 3 !2 8,196,729 


V.—BURMA. 

In Burma until January 1888 the duty levied on salt was only three 
annas a maund: it was in that year increased to one rupee. 1 here is 
a considerable local manufacture by artificial heat, in most of the littoral 
districts of Arakan, Pegu, and Tenasserim, and salt is also obtained from 
brine wells in Upper Burma; but in this portion of the province such pro¬ 
duction is of small importance, What the exact quantity produced may 
be it is impossible to say, for the collection of the revenue is based upon 
an estimated production per pan or pot, and the estimates, as may easily 
be understood, are probably far from the truth. The local authorities 
give the following figures ;— 

Maunds. 

1887 . 337>64<5 

1888 . 429»h6 

1889 . 4 M.H 9 

No salt is made by Government in Burma. 
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The local production was greatly stimulated by the increase of the duty 
in 1888, that increase falling upon imported salt. But the tax on locally- 
made salt having been raised subsequently to a level supposed to approxi¬ 
mate to the rate of duty on imported salt, it may be imagined that the 
stimulus has ceased to operate. The quantity manufactured in the prov¬ 
ince is, however, entirely insufficient to supply the needs of the people, 
three-fourths or four-fifths of the consumption is met by imported salt 
from Liverpool and Germany. 


HISTORY 

of 

Burma 

salt. 

Trade. 


TRADE IN, AND PRODUCTION OF, SALT IN INDIA. 

The total quantity of salt produced in India in 1889 was just over 28 
millions of maunds, including a small quantity produced in Gwalior. This 
Quantity was supplemented by about 11,219,000 maunds of imported salt, 
the total quantity produced and imported amounting therefore to 39,225,276 
maunds, about two-thirds of the whole being salt produced in India, im¬ 
portation is practically limited to Bengal and Burma, which are the only two 
provinces where consumption is in the main met by imported supplies. The 
very small quantities imported into Bombay, Sind, and Madras are table 
salt for European consumption and rock salt from Muscat, supposed by 
orthodox Hindus to be specially pure and used by them in religious cere¬ 
monials. A small quantity is imported from Tibet into the Panjdb, the 
North-Western Provinces, and Assam, but though this salt is free of duty 
it is unable to compete with Indian-taxed salt except in the inner ranges 
of the Himalayas. It is mainly brought into Kumdon and Garhwdl by 
Bhutia traders who import salt and borax and take away grain and other 
commodities. The total imports in the last three official years were as 
follow 
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Imports of Salt by Sea and Land into British India . 


Provinces. 

1S87-88. 

1888-89. 

1889-90. 

Bengal 

Bombay . 

Rind 

Madras , 
Burma 

Northern India. 
Assam 

Total 

Mds. 

9,563,082 

3,974 

697 

*,388 

*,975,025 

33 , 33 o 

785 

R 

63 , 32,741 
26,051 

2,403 

6,479 

* 5 , 89,955 

1,34,467 

3 , 8 ® 

Mds. 

*0,159,805 

29,563 

599 

1,062 

672,927 

52,280 

33 > 

1 

R 

Si,01,819 

23,183 

2 , 4»5 

4,943 

690,483 

2,14,267 

1,711 

Mds. | 
9 , 9 <> 9,474 
6,043 
599 
1,470 
*,265,997 

34,623 

5 i 3 

R 

76,75,316 

25,170 

2,149 

7 , 48 ' 

12,40,777 

*, 39 , 8 i 7 
2,5 5 7 

11,574.281 

8 o, 95,977 

10,916,567 

90,38,821^ 11,218,719 

90,89,227 


In the last of these years the imports came from the undermentioned 
countries : — 


Imports. 

6?8 


United Kingdom . 
Germany # 
Egypt . 

Aden . , 

Arabia 
Persia . 


Other Countries . 


Tons. 

285,767 

45,439 

2,746 

33i78-5 

35,736 

7 » 3'2 

26 
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Trade in, and Production of, 


The following statement may be offered of the Imports of Foreign Salt 
placed alongside of Indian production, the figures in both cases being in 
maunds of 82ft : — 






18S7-88. 

18S8-89. 

1889-90 

Imports . 

Production 

. 

. 

. 

ii,574.23i 

27,586,696 

10,916,567 

29,560,806 

11,218,719 

28,006,557 




Total 

39,160,977 

40 , 477,373 

39,225,276 


lhese imports, it will be seen by the taDie aireauv , 
in the provinces, but they go practically to Bengal and Burm 
table given at the end of this article a classification will be found of the 

and the other the actual consumption, or rather the amounts tnat paia 
dUt 'phe subjoin rd° table'shows the progress in consumption in recent years. 

the rate of increase was nearly 3 per cent, yearly. In the last five years 
(ending 1887-88), consumption again increased, the average annual rate 
being over 3 per cent.-a rate much in excess of the rate of increase in the 
ooDulation. The great advance in consumption m this last period must 
be attributed mainly to (1) the reduction of duty in March 1882 to the 
moderate rale of R2 j (2) the reduction in cost of transit effected by the 
substitution of railways for pack-bullocks and carts; (3) the energetic 
reforms in the last five years in the administration of the salt revenue in 
the Madras Presidency, which practically stopped the illicit manufacture 
of salt there :— 


Years. 

Average annual 
quantity. 

Average annual 
duty. 


Maunds. 

JR 

1868-69 to 1R72-73. 

22,973,432 

5 , 75 ^ 9,725 

1873-74 to 1 877-73 . 

24,183,707 

5 , 97 > 97 , 64 i 

1878-79 to 188 7.-83 *••••* 

27 , 790,576 

6 , 59 , 39,847 

1883-84101887*88. 

32 , 475,000 

6,15,68,427 

188889. 

3 1 > 394>85 7 

7,58,82,438 



7 , 93 , 06,523 
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Statement of Consumption of Sal 4 - of oil kinds in the various P winces of 
India,and the Duty paid thereon . 


SALT. 


Provinces and Sources 

OF THEIR Sui’FL*. 

T387-88. 

1888-89. 

1889*90. 

Quantity. 

Duty. 

Quantity. 

Doty. 

Quantity. 

Duty. 

Bengal. 

Foreign Imports 

Imports from Bombay and 
Madras .... 

Excised Salt .... 

Mds. 

9,068,649 

554,965 
18a,860 

R 

*,83,28,906 

22,10,330 

3.82,854 

Mds. 

9,181,775 

499,679 

228,835 

n 

2,35,02,373 

12.18,978 

3,32,087 

Mds. 

8,940,088 

530,104 

79,082 

R 

2,23,50,336 

13,35,260 

2.97,705 

Total 

Madras. 

Impnts from other Provinces j 
paying duty at Madras 
,, „ Bombaj? 

f » „ ,Goa 

Local Production , , 

Excised Salt .... 

9,806,474 

2,98,22*000 

9,810,289 

2,40,43,439 

9,549,274 

? .38,73,301 

I,P8, 

>,039,305 

51,309 

*>>.396 

5,706,634 

3,8^2 

21,60,096 

1,06,027 

18,90,719 

2,29,06,247 

1,136 

1,079,953 

40,154 

747,472 

5,883,068 

2,859 

26,99,881 

1,00,385 

18,60,6 66 
>,47, t '4»i9i 

1,475 
1, <84,73 > ' 
34,348 

868,6,76 

5,933,367 

3,671 

>9,61,845 

85,620 

31,73,020 

1,48,33,413 

Total 

7,704,538 

1,60,66,971 

,,751,783 

2,93,76,988 

8,033,524 

2,00,57,5 9 

Bombay. 

Foreign and Indian Imports 
and removals from Stock 
lefts exports to Calcutta and 
Madras , 

Imports from *.ioa,* Damaun! 
and Dlu .... 

5,848,7*8 

an,185 

1,23,16,282 

4,54,325 

5,539,9S6 

187,063 

i 17,150 

4,68,637 

5,846,108 

240,563 

1,46,18,081 

6,33,9*3 

Total 

Sind. 

I m ports by Sea 

Excised Salt . . [ [ 

6 .059,913 

2,37,70,609 

5,717,049 

1,42,95,787 

6,095,671 

1,53,41,994 

569 
2 33, .134 

1,161 

4,81,033 

576 

227,946 

2,439 

S.65,553 

5S8 

243,404 

*,47* 

6,05,607 

Total 

Northern India. 

(N.-/F. Provinces , Oudh, 

Punjab, Rajputana, Central 
India) etc, 

All classes consumed except 
the next section . 

Mundi and Kohat Salt . 

>34,5oi 

4,90,194 

328,533 

5,66,092 

343,992 

6,07,078 

6,683.456 

<597,731 

1 *38,99,537 
3,56,675 

6,799,303 

773,759 

*,69,96,098 

3,93,530 

7,157,035 

S38,»37 

*, 78 , 93,584 

3,*4,347 

Total 

Burma. 

Imports by Sea 

Excised Salt ’ * ’ 

* 7,38i,iS7 

1,41,56,212 

7,573,o6i 

1,72,89,628 

7,985,170 

1,82,06,931 

2,031,322 

Not 

returned. 

3,83,564 

26,563 

314, S3 
Not 

returned. 

2,64,201 

45,409 

1,189,769 

Not 

returned. 

11,89,759 

>,39,881 

Total 

2 , 932 . 22 a 

1 4,20,127 

3I4.i5 

3.09,610 

1,189.769 

1 3|19,650 


33,217,827 

6,37,>6,203 

3 '.394,8s; 

7,58,82.438 

33,086,400 

7,93,o6 k 5i:3 

Net Revenue from Salt 

^ 7 — - 

- 

6,18,81,597 

- 

7,39,62,037 

- 

7,73,73,01*3 


CONSUMP¬ 

TION 

of 

salt In India. 


. . from coo .1 

K * 5 , 00,000 per annum. 
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Quantities of Salt sold. 


Statement shewing the quantities of Salt sold per rupee in seers and deci¬ 
mals of a seer of 80 tolas. 






Average of the five years fro m 




1889. 

Provinces and Di/isionb, 


1861 

1866 

1871 

1876 

18S1 

1886. 

1887. 

188S. 





to 

to 

to 

to 

to 









1865. 

1870. 

1875. 

1880. 

188s. 





Burma— 












1 8*43 

Tenasscrlm . 




4**6 

35*64 

31*43 

28*22 

31*66 

20-37 

19*94 

18 *38 

Pegu (deltaic) 




34*31 

31*43 

24*82 

33*46 

23*38 

28*27 

24*31 

1747 

14*56 

Pegu (in and) 




30 9X 

31*77 

34*66 

32*13 

21*63 

21 04 

19-63 

15 -°9 

1 3*^3 

Upper Burma 









21*34 

2 i '39 

16*7 3 

Arakan . . 




53*39 

44 35 

35*40 

34*90 

32*79 

37 * 6 o 

34*55 

30*90 

23*39 

Assam- 






8*31 





9S4 

9*55 

Surma . 




8*19 

7 " 6 i 

8 - 5 * 

io *99 

1 1*43 

ii*55 

Brahmaputra. 




7'33 

6‘8a 

7*10 

7*38 

9 82 

10*45 

10*21 

8*91 

8*72 

Bengal- 

Eastern . t 




8‘36 

8*io 

805 

83^ 

11*03 

11*33 

11*39 

9*16 

9*51 

Deltaic . . 




9*01 

8*52 

8 57 

9 *u 

11 *78 

13 30 

13*39 

9 \S 5 

9 64 

Central . . 




8*55 

8*24 

8*21 

8*88 

ii*5o 

11*97 

13 14 

10*03 

9*74 

Northern . 




7*80 

10*07 

7 63 

7*38 

8*01 

n*o8 

11*93 

11*06 

9 87 

9*43 

Orissa . 




8*83 

9*13 

10*49 

12*27 

13*85 

12*79 

9*88 

11*90 

n *74 

9*79 
8 07 
10*01 
973 

10*23 

8*oi 

9*63 

9*88 

Chutia-Nagpur 
Bchar, South. 
Bcliar, North. 


* . 


5*98 

8*31 
78 j 

6*35 

8 * 3 i 

7*6S 

6*64 

7*75 

735 

7*37 

8*46 

8*03 

9*26 
1116 
10 69 

979 

11*84 

11*49 

N.-W. Provinces— 
Eastern . 

Central . 

Western. 
Sub-montane, 



• 

6*8 
6*76 
7 *9 

7*33 

6*9 

7*01 

7-54 

6*95 

7*27 
9*06 
9'34 
8 14 

8*3 

951 

10*00 

8*85 

9*7 

IC31 

1 1*69 
10*92 

io*88 

13*1 

13*54 
11 78 

11*48 

i3*r>8 

12*98 

1214 

9*93 

11*08 
11*45 
10*69 

9*76 

10*91 

11*36 

io’6a 

Oudh- 

Southern 0 




6 *76 

6*35 

7*41 

8*39 

9*84 

11*04 

11*77 

10*5 

10*36 

Northern 




6 75 

6*81 

7*53 

8*26 

10*37 

ii ’39 

12*00 

10*45 

10*41 

Raj pu tana— 

Eastern . , 






37*53 

19*45 

12*76 

13*94 

13*26 

n*68 

n* 4 i 

Western. • 






58*95 

38*00 

> 4*93 

18 53 

18-87 

16 37 

i 5*43 

Central India . 




... 

... 

1758 

I 3 *i 8 

11*33 

12*15 

13*37 

10*85 

io*8a 

Panjab — 

Central . • 




8*49 

8*01 

8*34 

9 * 5 t 

13*01 

13*59 

13*84 

1131 

io *93 

Southern . 




8*00 

7*99 

9 'y 8 

8*70 

11*54 

12*58 

13-00 

11*36 

io*54 

Sub-montane. 




9*94 

906 

9‘44 

10*33 

H' 6 ; 

14-37 

14 78 

ia‘93 

13*67 

North-Western 




37*90 

3 j *82 

34*68 

31*68 

32*63 

35*59 

23*8l 

31*88 

33*74 

Western 




1079 

10*56 

10 66 

19*42 

33*00 

23-30 

20*16 

! 9’-3 

20*17 

Sind and Baluchistan 


• 

35’58 

37*33 

40*57 

23*09 

13*67 

13*89 

13*99 

11*36 

11*23 

Bombay— 










13*81 

io*68 

11*12 

Konkau . . 




17 * 1 

15*80 

I5*8S 

13*53 

13*44 

13*40 

Deccan . 




i 7’38 

14*52 

13-76 

11*67 

H *73 

12*40 

13*49 

10*80 

11*04 

Khandesh . 




IC71 

13 30 

I 3'49 

13*31 

13*62 

1389 

13-92 

11*64 

ii *73 

Guzcrit 




198S 

1604 

17'44 

• 5*59 

13*99 

IS*I2 

1505 

13 34 

13*30 

Kattywar 






4P96 

59'43 

40*63 

37*50 

40 00 

40*00 

40*00 

Central Provinces- 











9*38 

9*30 

Western 




7*41 

6 77 

8*09 

9*55 

ro*o6 

IO 84 

10*96 

Central . . 




5*53 

S '59 

7 *i 9 

8*35 

9’75 

10*39 

10*50 

9*04 

9’07 

Eastern . 




772 

3 71 

6*85 

8*33 

8*98 

io *34 

9*55 

7 07 

8*75 

Berar 




10 45 

5* o 3 

8 28 

9*43 

10-56 

11*03 

10*96 

9*63 

9*55 

Nizam’s Territory 
Madras - 




14*03 

11*0* 

10*07 

9-69 

10*21 

10*37 

10*09 

8*87 

8*99 

12*43 

Malabar Coast 




i9*dC , 

17*09 

r 5 95 

13*53 

13-58 

1568 

14-97 

12-65 

South, Central 




17*23 

14*51 

1581 

13*72 

14*65 

15 CO 

* 4*35 | 

12*65 

12*70 

Central . 



! ! 

13*56 

13 76 
17 * 3 * 

i6'8i 

T 4 V .7 

14-42 

1373 

13*36 

»i *94 

11*68 

East Coast, North 




20*33 

16-23 

12*99 

*3*45 

13*37 

13*00 1 

10*70 

13*01 

East Coa^t, Central 



20*87 

17*37 

17-37 

14*60 

14-38 

14*47 

n*so 

13*5"> 

1376 

East Coast, South 




30*72 

*7*33 

1707 

I4'S8 

15*43 

14*72 

14 10 

1316 

13*06 

Southern 




I9-78 

16*23 

16*45 

14*03 1 16*20 

1606 

15 - 8 ; , 

13-81 

14*07 

Mysore 




14-15 

13 65 

11*92 

9-73 1 

10*37 

10*80 

10*36 

8*84 

8*98 

Coorg 



* 1 

J 5‘5° 

I 

H ‘65 

10 54 

8 * 4 o j 

9‘63 

U'94 

11*33 

9*33 

9 31 


Note,—I t will be observed that 
be -re.dor, »nlt hn-i grown cheaper, 


when the number of seers procurable fo** n rupee is shown to> 
and the rev at.* when n fewer number In obtainable, 
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Saltpetre or Potassium Nitre. 


( J . Watt.) SALTPETRE. 


(John Waft.) [ 499 ~ 5 01 

SALTPETRE, Man. Geol. Ind. Vol. III. ( Econ. Geology by Ball), 

This term is used to designate various salts found in a natural state in many parts 
of the world, chiefly South America, Spain, Persia, Hungary, but more especially 
India. Chili saltpetre has sodium as the base; lime-saltpetre is often found on the 
walls of stables, while in various districts of India, potassium saltpetre, or nitre, is 
met with, either as an efflorescence upon the soil, or disseminated through the super¬ 
ficial stratum itself. It is also found in plants, such as tobacco, sunflower, borage, 
etc., in certain porous rocks, in spring and rain water, and is produced artificially as 
the result of the process called “ nitrification.” In addition, caves in Ceylon, Teneriffe, 
Kentucky, et* ., which are resorted to by birds and other animals, are found to 
contain saltpetre, the birds, etc., providing the necessary organic matter by which the 
substance is formed when the other essential conditions are present. 

^.r.dpetre occurs in thin, white, brittle, sub-transparent crusts or silky tufts. 
Composed of delicate hexagonal or rhomboidal crystals, which have a saline taste. 
The salt is anhydrous, non-deliquescent, and sparingly soluble in cold, but readily so 
in hot water. 

Wagner’s “ Chemical Technology ” (edition by Crookes) expresses very briefly 
and pointedly the theory of the formation of saltpetre, and its distribution over the 
globe. ( Although native saltpetre is met with under a variety of conditions, they 
all agree in this particular, that the salt is formed under the influence of organic 
matter. As already stated, the salt covers the soil, forming an efflorescence, which 
increases in abundance, and which, if removed, has its place supplied in a short time. 
In this manner saltpetre, or nitre as it is sometimes called, is obtained from the 
slimy mud deposited by the inundations of the Ganges, and in Spain from the lixi- 
viation of the soil, which can be afterwards devoted to the raising of corn, or arranged 
in saltpetre beds for the regular production of the salt. The chief and main condi¬ 
tion of the formation of saltpetre, which succeeds equally in open fields exposed to 
the strong sunlight, under the shade of trees in forests, or in caverns, is the presence 
of organic matter, via. humus, inducing the nitre formation by its slow combustion ; 

the collateral conditions are dry air, little or no rain, and the presence in the soil 

of a weathered crystalline rock containing felspar, the potassa of which favours the 

formation of the nitrate of that base. All the known localities where the formation 
° re ^ a ^ tS ^ 1 f’ ce na -turally, including the soil of Tacunga, formed by the weathering 
ot trachy te and tufstone, are provuied with felspar. The nitric acid is due to the 
s o\v cj^bustion of nitrogenous organic matter present in the humus, it having been 
proved that the nitric acid constantly formed in the air in enormously large quan- 
action of electricity and ozone, as evidenced by the investigations of 
^^kii BouSSm ? au t? ^akelin, Schoubein, Frochde, feottger. 

and Meissner, has nothing whatever to do with the formation of nitre in the soil, a 
fact also supported by Dr. Goppelsroder’s discovery of the presence of a small 
quantity of nitrous acid in native saltpetre. ,r 

Saltpetre, Nitre, or Potassium nitrate. 

tv, „ . . _ Port; Srnitra, Russ. 

Nitre, hng . & Ft.: Salprter, Germ & Out.; Nitro, It & Sp. 

v GXti . 8 uriakhar , shdra, or shot ah, shora kalmi (refined). Hind. Gu7..j 
NGt » Shora-mitha, Mar. ; Sdro-khar, Guz.; Pottidupfu, nr pot - 
luppu, Tam. j Petluppu, shurd-kdram, Tel. ; Petluppu , Kan. ; Veti-uppa , 
sundavia , Malay.; } en-zui, Burm. • Vedi land, pot-lunu, Sing.; Yava- 
Fr*Rs > " )ANS ‘i Ubkir , abqar, malh-i-barut, Arab. ; Shora, shthah. 

References. — Pharm. Ind., 315; Ainslie , Mat IndI, 375; U. C. Putt, 
Mat. Med. Hind., 89; K. L. De, Ind. Drugs, 160; Baden-Powell, 
lb. 1 r ., I, 79/ Buck, Dyes, and Tans, N.-W. P , 42, 78; Liotard, Dye-, 
70 / Dana, System Mineralogy, 592; Spans', En yclop , /., 273 ; Agr:.- 
Dorr. Soc, Trans., VI!,, 186-187 ; fourn., XII., J07 {old scries) . Stevenson, 
r° Ur I & 4 C. Bengal , XI, {1833), 23 ; Wagner, Chem. Tr,h. {Ed. 

Crookes), _ 134; O’ Conor Review of Trade of India ; Mil burn's 
Oriental Comtnei ce; Proc. Hon'ble Fust India Company, 1790 to 1820 ; 
\ eport of the Committee of Warehouse {on a memo, J torn the v:<v:ufnc- 
q .. * urc rs of Gitnpezeder), date ?/03. 

ti C ? Uirence * ^ 1,S su ^j ect has already been briefly indicated in the in- 
L or y note above, and will be found to be still further elaborated 
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below in the chapters devoted to Manufacture and Trade. Briefly stated, 
it maybe said the saltpetre of Indian commerce is derived from Behar and, 
to a very much le-fs extent, from several districts of the North-West Prov¬ 
inces, the Panjab, Bombay, Madras, and Burma. 

History. —Previous to the invention of gunpowder and the resulting 
demand for nitre—one of the most important constituents of that article — 
little attention seems to have been given to this salt by the Natives of India. 
So much was this the case that in Sanskrit literature, it may be said, there 
is no specific name for it. U. C. Dutt ( Materia Medico, of the Hindus, 89) 
writing on this subject, says, “ Nitre was unknown to the ancient Hindus. 
There is no recognised name for it in Sanskrit. The Bhavaprakasa men¬ 
tions Suvarchikd as a variety of Sarjika or barilla, and gives Sord as its 
vernacular equivalent. But Suvarchikd, according to the standard lexi¬ 
cons, is a synonym of Sarjika and not a separate article. Some recent 
Sanskrit formula; for the preparation of mineral acids containing nitre 
mention this salt under the name of Soraka. This word, however, is not 
met with in any Sanskrit dictionary, and is evidently Sanskritized from the 
vernacular Sora , a term of foreign origin. I he manufacture of ni re uas. 
therefore, most probably introduced into India after the adoption of g • - 
powder as a material of warfare. U is nece ssary t-> observe here th t 
many writers have erroneously translated nitre into the S»nskrit term 
Ytivak-shura. This last, however, is not a nitrate but ani impure caib-onat 
nf non h obtained bv reducing to ashes the spikes of the barley. 1 he 
n by the Native population in saltpetre was, to a certain 
extent exemplified by the European traders, for we read in Milburn s 
Commerce * 9 (published in 1813) that “we have had no account 
ai the manner in which it is prepared in the East Indies, no person on the 
spot having taken particular notice of the manufacture. Tor long the 
trade was carried on as a monopoly by the East India Company, who 
were bound under special restrictions and regulations which prevented an 
extended trade being carried on in this article. For over a century the 
Company were under obligation to supply to the British Government salt¬ 
petre to the amount of 500 tons (or 8,000 bags) annually, before being 
i allowed to offer any for public sale. The trade in saltpetre has always 
been subject to extreme fluctuations, the course of political events, if likely 
to terminate in war, having a direct effect on it. In 1755 the quantity 
offered for sale was 14,747 bags, the whole of which, under the prospect 

of war with France (which took place early in 1756), was disposed or. 
From 1775, when disturbances with America commenced (which eventuai- 
ly produced war with France, Spain, and Holland), to the year 1783, there 
were sold 120,154 bags. During the greater part of that time ‘the 
1 putting up price ” was per cwt In 1791 on account of the disturbe 
state of the continent, and especially the unsettled condition of the Prov¬ 
inces of Holland, the manufacturers of England were possessed of orders 

from abroad for considerable supplies of powder, and they wanted a la. ges 
I quantity of nitre than the East India Company, consistently with their 
duty to the British Government, could furnish. , 

The manufacturers thereupon applied to, and obtained from, the Loras 
of the Privy Council, a license to import nitre from the continent. At 1 1ne 
same lime the manufacturers complained of the monopoly in nitre (held 
j by the East India Company), and represented to their Lordships that 
prices were exacted for this raw material that were highly injurious to 
the gunpowder industry. In consequence, an Act was passed ‘"'by whicn, 
and from September 1791, the Company are required to put up at each 
of their half-yearly sales, such a quantity of saltpetre as snail be equal to 
5,0 K> bags more than what shall appear to have been disposed of, upon 
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/%, of the f °ur preceding sales at a price of £1-11 per cwt. or 

nrJ nic ° n in P e; \ ce ’ or £ 2 P er cw t., or £40 a ton, in war. The Company 
]yr , requited by the same Act to supply 500 tons annually for His 
S ^ f at ' he 1,ke ^P^ified rates, * 1 ? the Company bailed to 

IiSlr tVip Ik c ° nd,t ‘ on ^ they "F re t0 forfeit their monopoly (Milburn). 
totheev^^ ACUh , e / St . I n ^ia Company continued to export nitre 
were reserved u (about 4,0°° t° ns ) annually ; 500 tons of which 

jo () o a H or tbe ^ n . tis b Government. Although allowed in the year 
that from ti I' vtf 10 P nce }°, a ton by the Government, it appears 
consider 1 V y ,P ature trac ^ e -the hast India Company did not 

This ounntiKr ^ ,sa ^ e t0 'export more than about 4,000 tons annually, 
weight * Oat- ^ °°\ was directed by the Board to be exported as ‘dead 
beemnincr f *u- Se S returmn g light. Thus, in a letter, written at the 
were crivfn to cent - ur y> to their Representatives in India, instructions 
shios^a vervro .° im P ro P er Assorted cargoes for eight or nine regular 
mav be 6 pro P or tion of dead weight will be required. This 
^0 000 ba^s and y t. a ST 1S10n ° f salt P etre ' io tbe extent of 60,000 or 
tile exren^nn "f the deficiency may be made up with sugar.” With 
ment of saltn^rA , occa ? lona )f e *tra demands, this annual ‘ regular invest- 
th<Mi- vpntnr^. r, TfO tm lCC ^ a num ber of years, the Company limiting 
Government a 1 f ltt j- more tban their contract supply to the English 
so b id inventm« 8 t an ^ n F p r ^ ers * Sugar and saltpetre were Considered 
upon the that . .^ ey ™ ust nec essa.rily constitute a drawback 

conveyed ^to Fnol^d^/ti S1 ^ c a ? d °. n otber fine goods, which cannot be 
the ilenort of I , ^ w,t hout the aid of some kind of dead weight.” In 
shown that whiln the 0 ^^ 6 ^^ )Y areh °uses (published in 1 793 ) is 
Government to P ii c ,u * St India Company were required by the British 
having from r & * ,oss ~ lhc price paid for the article 

turers of gunpowder were tnaWn^l 31 t0 Z’ 1 ’ 18 ' 6 (m W&rf-the manufac- 
article had (durin.r 4 making large fortunes since the price of that 

barrel of ^ tf K-.SS Th?^ ° nly ^ W <Per 

the raw materials of 65 per ccm an^nf 6 ^ o d,lference in value of 
powder. 0 P * and on ly 18 per cent, in the price of 

rica established new ^ chea n er^ anT*'* d,SCover ^ es in Europe and A me- 
Although the artificial S fartl f >re , re ^ lar of supply 

been the chief element that upset thf a* may be said t0 havc 

Of the processes pursued would be beyond fhe scope oSfs 

P B*lfSo,f T jX^) N sLfs^ FACT, J RE ° F SALTPETRE - 

abad, and Benares however dlstn< r! s of Cawnpore, Ghnzipur, All.ih- 
limited extent. About ’ 50 ^oniribute, and so does the Fanjab to a ] 

Madura district Madras the manufacture of saltpetre in the 

who were under contra( t c S a 1 7 10n . 0 Pojy hi the hands of a European firm , 

annually. Latterly thk t j Upp l y Government with a fixed amount I 
and accordingly ?- Ba , adds > was found not remunerative, 

Bengal (Beh ' as . aiSL ? ntln ued. 

of saltpetre, and Is arp^rV b * S i province furnishes by far the largest supply- 
seen, it rna< be select ^ tke Reality where the industry may be best 
India, although to am,, .u*? a ty P e wb at is carried on in other parts of 
suited for the nmclurfinn r lS . s ex . tcnt than in Behar. r lhe climate best 
and thus, by fvannr itmr, ° 1 , nitre > ^ where drv weather follows the rains. 

26 evaporation, allows the salt to efflpresce on the surface. So 
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long ago as 1833, the manufacture of this salt at Tirhut was fully explained 

(in a very able paper, by Mr. J. Stevenson, Superintendent of the Honoura¬ 
ble Company’s Saltpetre Factories, Behar, which appeared in th z Journal 
of the Asiatic Society )and as a more recent author does not deal with the 
subject in such detail, no further apology need be offered for reproducing in 
this place the main facts brought out by Stevenson : “The soil of 
Tirhut almost everywhere contains a large proportion of saline matter, 
such as nitrate of potass (saltpetre), nitrate of lime, sulphate and muriate 
of soda, etc. ;* but in general Ithe sulphate of soda is most abundant. 
The saltpetre (as well as the other salts) lies in patches as it were, some 
parts being more productive than others, according as carbonate of lime 
and sand alternately predominate. By analyzing the different soils I nave 
found those places most productive of nitre to contain a redundancy ot the 
former; and, on the contrary, where the soil was unproductive, 1 ioun a 
redundancy of the latter substance. I am, therefore, naturally led to n 
conclusion, that carbonate of lime is one of the principal agen s jn 
formation of this article. This will also account for the district o 
being more productive of nitre than any other piacein In i , 
half of its soil is calcareous; an average sample of it, collected^ 

various places where saltpetre abounds, and caretu y >£ 

the composition as follow's, 100 parts being operate upon . 

Matterlinsoluble in the three mineral acids, Silex 
Matter soluble in ditto . 

. JM unate of do. 

Matter soluble in water . •< pirate of Lime 

(Nitrate of Potass... 


50'O 
44'3 
27 
1 '4 
o*9 
07 


100*0 


This analysis does not agree with Dr. John Davy's, but be it remem¬ 
bered that that scientific gentleman operated upon saltpetre earth from the 
factories which, of course, contains more saline matter than the general soil. 
In the month of November the loncahs ,or native manufacturers of saltpetre-, 
commence their operations, by scraping the surface off from old mud 
heaps, mud buildings, waste grounds, etc., where the saltpetre has deve¬ 
loped itself in a thin white efflorescence, resembling frost rind. 1 lus saline 
earth being collected at the factories, the operator first subjects it to tne 
processes of solution and filtration. This is effected by a large mud filter 
lined on the inside with stiff clay. It is a round hollow basin, in snape 
resembling the top of a well, from six to eight inches in diameter. A taise 
bottom is formed of pieces of bamboo laid close, and resting upon pieces 
of brick. This leaves an empty space of a few inches above the solid 
bottom for an outlet to the filtered liquor. Over these bamboos a coveting 
of strong close-wrought grass-mats is laid, which completes this simp e 
form of filter. The operation then proceeds with the process by spreading 
over the mats a thin layer of vegetable ashes, generally from the uioigo 
plant, upon which the earth to be subjected to the filtering process is laid, 
and trodden down level, and to the desired solidity, by the operators feet. 
This requires grc:i attention on the part of the man who performs -t : tor 
if too solid, the waiter will pass through too slow; on the contrary* if too 
soft, the water will pass through too quick; for the solution of the saline 
matter to take place, and the full products would not be obtained. After 


# have not 1 pen able to ascertain whether the saiji mail (native carbonate of 
si da) is found in this district; as far as my own obseivaPons have extendea ? it oops not 
f orm a pr *t oi the composition of the soil. 1 also could not detect any alumina, though 
it is likely some pads may contain it. 
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this point has been adjusted, water is poured gently upon the earth to the 
depth of four or fives inches, according to the size of the filter and quantity 
of earth used (one of six feet diameter will filter 20 maunds of earth), 
ihewholeis then suffered to remain tranquil for several hours, during 
which time the water gradually passes through the earth, dissolving the 
saline matter in its passage, and filtering through the mats, drops into the 
empty space between the solid and false bottoms, and is conveyed by 
means of a spout of bamboo or a hollow tile, into an earthen receiver, made 
arge enough to hold the full quantity of filtered liquor, and half sunk in 
the ground for the purpose. The saltpetre liquor thus obtained is more or 
ess coloured with oxide of iron and decomposed vegetable matter. Its 
pcci c gravity also varies with the quality of the earth operated upon, 
ii. average from a great number of filters gave me 1*120. The second 
• 0 eva P orate the saltpetre liquor to a crystallizing state, which 
thp oTm.nri ln «u ar * en P. ots bxed * n two rows, over an oblong cavity dug in 
aDci tnn» of 0 lnte j? tices between the pots being filled up with clay. An 
another if ft? 6 6nd ^ tbe cav,t y serves for an egress to the smoke; 
{renenlfv rlr en d, is used for the introduction of fuel, which is 

such am on , l eaves , gathered from the dm topes (mango groves) j I 

boilino- iq ron , im P le .^terials used in this part of the manufacture. The 1 
which^iq I* ^^ uor ^ evaporated to the crystallizing point, ' 

Portion of thp r ame< ^4? ^ t | ie operator taking, from time to time, a small 
SMhm fr ° m the P ots * and s ^ting it aside to cool in small 

the cn/stals fortn ild C * C °r° n Sauccr * Aft?r the lic l uor h 15 pooled, and 
stayed and the- 1;^ a g recM ble to the practice of the operator, the fire is 
used instead of rlLf^l 1 r * e ™ oved to large shallow earthen dishes (which are 
in soft earth At^fV»A IZ \ n &solera), placed in rows, and sunk to the brim 
is finished. *The rrx-o< e 1 °J ,° ut 3 ° hours the process of crystallization 
into baskets to dr iin * aft salt l P. e K e are tal< en out of the coolers, and put 
ready for sale. Durin^k wblcb tbc y are removed to the store-house, 
that too much hear hn °P erat,0n °f boiling, it occasionally happens 
over. To prevent ^ u ? c ?L and th « P°*s are in danger of boiling 
tflore scientific operators mi a u Very s,mple remedy, which our 

bunch of dry jungle Sil fi Z > , ash ? t T>«‘ to take a lesson front. A | 
this is dipped into the ifquor and^M * angle to tbe end of a stick; 
which it had absorbed^fall’s doJnfn* 3? ° VCr , th ? P ot > and the V ^' or >\ 
vessel it had been taken from ThJ shower (cooled bv the air) into the , 

evaporation proceeds more steadilv 3 ei *ft tUre b ^ ng taus reduced » tbe 

prevented. The mother limmr r tbe accidental boiling over is 

have been removed is returned tnfvf lnmg a * ter tbc cr >' stals of saltpetre I 
fresh portion^of the liS?. d to ^ he ^vaporating potsfand mixed with a 
tallization. The extranLn r 01 i? tbe ^ terS> f° r a second boiling, and crys- 
which the filtered li ‘ salts, such as sulphate and muriate of soda.: 
at the bottom of ihn U f° r /u° m eartb always contains, are partly found 

in the motW liann? (lH? ° f Soda in particular), and partly 

to separate them ' remainin g after the process of crystallization. But 
from the boiler* ^°‘u ede . ctuab y- the manufacturer passes the liquor | 
when the liquor h a . P I( : ce c °arse cloth, placed in a basket; and! 
salts are found on th^ d^ ned r thr J ° Ug ^ the ? reater P art of the extraneous | 
the liquor should P e cl ° th * , . do Lbis effectually, it is necessary that 
would not leave th^ c i u the ooiling-point, otherwise the saltpetre liquor j 
mass. The muriate ( ] ates and muriates, but would form an anhydrous 

sequent boiling r f • or common salt, is rendered more pure by sub- 
in the bazars a G ar ^ n called by the natives pakwa nitnak , and is sold ! 
ous salts—sulnhni ( lr a . culinar V purposes. The remaining extrane- | 

2g A 0 soda, nitrate of lime, etc.—are returned to the earth, 
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to undergo a change by decomposition against another season. The 
nitrate of lime is decomposed by the carbonate of potass, which the vege¬ 
table ashes, used in the process, contain. When solutions of these salts 
come in contact with each other, a mutual decomposition takes place. The 
nitric acid of the lime combines with the potass, and the carbonic acid of 
the potass combines with the lime. Thus two new salts are formed, vie. 
nitrate of potass (saltpetre), and carbonate of lime . In this manner the 
old earth, which has already produced saltpetre is, regenerated, and rend¬ 
ered productive against other seasons. The native manufacturers are 
aware of this fact, but, not being able to account for it on scientific 
principles, they say that saltpetre generates or dev elopes saltpetre ; but I 
dare say that most scientific men will concur with me that the above idea 
of the natives is next to a physical impossibility. Owing to the porous 
nature of the earthen crystallizing vessels, a part of the saltpetre liquor 
oozes through the bottom, and is absorbed by the earth on which the uten¬ 
sils are placed ; occasionally they are broken, and the contents, of course, fal Is 
into the earth below. This earth is again subjected to the process of fil- 
tration, and the practice of the manufacture r, in order to obtain what had 
been wasted in the above manner. Thus the loneaks prycee ^ . 

to season, without the least deviation or alteration in ... * 

No persuasion, however reasonable by way of . ^Rrovement, 

them to alter the plans which thcr forefathers sa m e three 'thousand 

nrnbnble that the methods used at present were the same three thousand 
ar T sSlrc obtained^ the above manner, which I have 
attempted to describe, is a very impure article, termed by the natives dhoah 

i i i , i ,„c p . f fr-oni two to three rupees a maund. It gLncrady 
and is sold at the late ot irom two ro u tu i , „ • 3n oi V sis was 

contains from 45 to 70 per cent, of pure nre He fol lo«nga«alys.s 1vas 
tried from an average of several hundred maunds of what was stated to 
be of good quality .and brought three rupees e.ght annas per maund : 


Insoluble matter, sand, and mud . 
Sulphate of soda 

Muiiate of do. 

. 

5*o 
9 ’ 1 
8 -o 


Total impurity 

. 22*1 
. 77*9 



loo'o 


This may be taken as a fair sample of the quality that the loneahs pro- 
duce in general, but when it passes from their hands to the saltpetre 
merchants it is frequently adulterated with sand, mud, and duty sa ts o 
various kinds, to such a degree that it scarcely contains 50 per cent, ot 
pure nitr.:, A sample of this adulterated article from 15*000 maunds gave 
me the following result r 


Insoluble matter, sand, and mud . 
Sulphate of soda 

Muriate of do. . • 

. 

. 22 7 

. 238 

4* 

Nitro i 

Total impurity 
• « * * 

. 50*7 

. 49*3 



ioo*o 


To produce the article called by ihe natives ':almee (crystallized in long 
prises meaning the best kind of saltpetrel the dhoah is i\ ' l ana 

cry '.alli^ed ; the percentage of nitre will then amount from B5 to 95 pure, 
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Calcutta 'baza'/ ^° ne ^y ,ke °P u ' en t native merchants who supply the 

factw-inp^saltnetr } ba 7 ? n 7 to observe that the above methods of manu- 
' re ^r/shnnln ^r by ,‘ he of this country, although rude, yet 

first si^ht TOon’ld s> m ° re effC M IVC t lan most nf 0llr scientific chemists, at 
Point of cheannll n P F 0 e - ,- N ° m *™^,ure in Europe can equal i in 

r' d?red A ‘t'f 

surprising how well they manfsre to mfC 7 as a science > 11 ,s 

such were the ideas that', truck lie during th^r r ° Uff l artld , e - , A * least 

add pleasant ones) that I have spent in obfe^vfn»fl, ny - hOU , rS { u'\ d "? ay 
‘-...ill of obserwSon^andHoles^keii^n th that °h lru,h- Tho y are ,he 

two years in the district of Tirhut, province Jf Reh *r »' 3 reSldenCe of 
cultural anTScufS *" the J° U ™ al of the A S ri ’ 

•y ah Over the district Darticiil/l/ fo °' 7 : . Saltpetre is made extensive- 
lt is all made bv a peoiliar c / £ “F?", the , s "i es , of old towns and villages, 
once shows, is pnncipallv in ti,„”L e Ca . ed f ”«mah, and, so far as mycxperi- 
who make yearly advances tr. 3 "* °J Ghazi P ore and Patna muhajuns, 
nriniahs are a toSlv safe H? g 31 12 P 7 cent for th e same/ The 
deal with, and pay the'/»,,•„/// <-ompared with the ordinary ryot, to 
by the Ir’yah) for the old v oile a Comparatively large price (if measured 
supply of saltpetre fro ' ,L" ,/ °' d si ‘es in which they revel. The 

exhaustible; for we find the^ w Sltes a PP cars to be practically in¬ 
loose earth just after the setting* 77 hu ?- v makir| g' up his piles of 
to the sun and the rain and talf>= 0 1 '° la ’ ns - This earth he exposes 

precious stuff is not wasted awav a’ b . y 'f 1 '. 1 ’? walls, etc., that the 
to understand what he is after hnf v casual v « s itor would not be able 
■ nd June come on, then himself’and hh/f ‘ h ? 1 . suns of April, May, 
eliminate saltpetre and salt from this arnT' /A 1 a '‘ ay nierril y* and 
the mahajan is on the look-out and P £ y . use,ess soil. Then 
made, and carries it to his own refinerv f/'T i he salt P etre as it is 
the salt which is always bitter and 1 h ij bna man *pulation; while 
the name of kkari nimunk is sold to he l 1lJU d s , ay unw holesome, under 
« a °heap rate. The busings m„lv . ° WeSt c,asses of the community 
bankers of Gharipore. Palna andT ^ S Potable one, as the 'urge 
/ t«de, and to advance mo"!-^ 3 ^ a ^ 1 a, » a V- read > to go info 
Bubbooah, and other local mart« (,. .’" es P onsi bie middlemen of Sasserani, 
times these men experience «v»nc\? r P ur P ose °f its extension. Sonie- 
vances, but. in thai <• ise in, ,dera ble trouble in recovering their ad- i 
nuntah, who. considering £ qU *u ly " alk off with the bullocks of the 
whom he receivesadvamfe A/* as the . «**-»»»' of the man from ' 
begs or borrows from hie • -!" S> n ? ver dreams of making any complaint, but 
to release them by pa !wffi des ° rfl il ;" ds «» he has got monfy enough 
vv 'll get no more advances ml' ?u l u CIp j anc * * nterest *> ' ve, l knowing he 

mates if he does nor WI ’ besides, be put out of castebv his caste- 

nhrartr u- , nuc » a t all events. n.^v fKr* />.*.;~a _ Q J Qn 

, and he has 


mates if he does not L ^ s ' a .^ d besides, be put out of caste b 

contrary, he makes more «il pay . the original advance. ' _ 

no Particular cerernnm : petre tban W’ill cover his advance, and he has 
refined saltpetre to orhor on ’.” e clandestinely sell his partially 

c ls loo hazardous a one, an l 


Ret 

a poor man that I should 
the petty advances spread 
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over too wide an extent of country to make it worth the while of Europeans 
with capital to attend to; in consequence it is almost wholly in the 
the large houses abovenamed (who are connected with Calcutta Native 
firms) and who in turn have their small branches in every petty town in tne 

Panjab.—The exports of saltpetre from this province during the year 
1889-90 came 1067,771 maunds valued at 83,38,855. Of that 
46,552 maunds is in the rail-borne trade shown as having been dras 
from Delhi City, 45 > i8 ° maunds from the Cis-Sutlej territory, and 1 7* 47 
maunds from the tract of country between the Jhelum and the bu J. 
These facts may, therefore, be accepted‘ as denoting the region from wh 
saltpetre is derivable in the Panj£b. . t i, e 

The following series of passages may be given as. man fest, "£ ^ 
methods pursued in the separation of the salt from the soil, 

rLfi Undef the name of Shorn, nitre is found a build- 

over the "round in many parts of the PanjAb, • P found a full 

! ings. In H. Baden-Powell s (Panjib Proa f. 79 ) ^ wWch 

account of the manufacture, as carrie (( c] tp P re ; s manufactured 

the follo W mg extracts may be sufficient tin in sha „ ow 

in two methods, first, by boitel a P yc ar as their tax ; 

basins, termed ^f who Pt pum b e r of P a.is i n the PanjAb appears to be 
the Agars, R8. i he w , y [f.\ L { 0 f the pans is variously esti- 

^ aTfrom maulds in Hissa? to 35 ™unds in MultAn, but this 
latter is much too low. The cl.ief expense of preparation is in fuel and 
wa^es'of work-people. In Sialkot, it is calculated, the profit to the maker 
rfbout 65 percent, on his outlay. Mr. Roberts thinks tins about the 
average of the whole province ” 

<• In the Lahore Chronicle , May 18 55 / will be found a good description of the pro- 
ce^of manufactureas rarried on in this Province, written by Mr. Gardener, and 
from which the following particulars may be taken: 4 I he saltpetre trade is sail 
in it- infancy, and should it receive the impulse of European capital and energy, the 
Panjab is capable of producing from 4,000 to 5,000 tons yearly of this useful and neces¬ 
sary article, which would realize somewhat about £70,000 to £110,000 annually m 
the London market. The surface of the soil is scraped off with a small spade, 
(called kai or k&dar) to the depth of an inch or two, and collected into conical pile* 
or heaps from two to four feet high, which are afterwards removed sometimes four 
to six miles, to attain a locality where iuel and water may be convenient; there the 
process of accumulation proceeds, affording employment to both the male and female 
members of numerous families, until a sufficient quantity of the earth is procured 
to insure to them the manufacture of saltpetre, at least for a season, or, say, five or 
six months. These people are generally solely dependent on this article 10rth-ir 
subsistence. The accumulated cai th is their whole atock-in-trade j it is usually let I 
expobud to the lull action of the weather, without, however, any perceptible detriment 
or change. The process of extracting the saltpetre next ensues. Large-moutnea 
earthen vessels, of the form of those used on the Persian wheel, are placed on an 
earthen tripod, each vessel having a small aperture at its bottom ; first, a layer of 
straw and than of wood-auh is introduced, and on this the saltpetre earth is ! 
placed to within a few inches of the mouth of the vessel. The straw acts as a filter, 
and, no doubt exi .iri^nr* ha* taught them the chemical and neutralizing property 
of the potass contained in the wood-ash ; a line of such vessels is erected, with earthen 
empty cups beneath the orifi 'eof each vessel, to receive the dripping liquid, the 
earth in the pot being kept well saturated with water until the whole of tne saline 
matter contained in it is pretty well carried off. This simple, though wearisome. 
opc*rnfiot» ii ronlimied d iy and night, to ensure ft sufficient supply or quantity of 
the mother liquid for daily operations. This liquid usually contains but from two 
to five per cent, by weight ol the required article. Oval iron pans, from one to two 

fJ'CtHJf 2L *$)X ^ A n 1 no »n /In r\4»h o pa mm vf AIIa/i nit li a lirlltlfl * iinO 


1 nvc [iUi LCiir. UY wcigiiL rji iuc 1 lit ic. vvai nun uauh, umii* , , , 

>nt diametar, a id six to nine inches in depth, are next filled with the liquid ; ana 
c >t I- ing applied evauorntion ebrnnuuirer. ; the. diminishing quantity of liquid being* 
om time; to time, replenished by additional supplies. This part of the process 
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requires care and experience, and occupies fromtvvelve to eighteen hours of continued 
labour. The impurities, as they rise, are carefully skimmed off the surface of the 
boiling liquid, from which, on attaining a certain degree of concentration, the impure 
salt and other foreign matters are copiously precipitated. 


- - „.ne, will yield from 15 to 30IU, the average 

medium figures of each. The quantity and even quality depend on 
richness of the earth used. 

“The soil of the lower part of the Panjab contains a much stronger impreg¬ 
nation of common salt than the upper. A line drawn from Pind Dacian Khan or 
from Kalabagh eastwards to Pakpatan on the Sutlej, would pretty well define the 
line of difference. ” 

North-West Provinces and Oudh. — Next to Bengal these prov¬ 
inces are the most important sources of saltpetre in India. According 
to the Annual Report of the Rail-borne Traffic, the exports in 1889-90 were 
226,302 maunds, valued at R 14,70,961. These were sent mostly to Calcutta 
(208,650 maunds), Bombay port (10,438 maunds), Rajputana and Central 
India (2,989 maunds), and tne Central Provinces (2,383 maunds). That a 
very considerable quantity appears in the rail returns as having been 
derived from the Agra Division (117,299maunds), Oudh ( 45 » 3^9 maunds), 
Allahabad (38,237 maunds), Meerut (17,879 maunds), and Benares (7,264 
maunds). Although these are merely' the blocks from which the supplies 
were drawn and not necessarily the districts in which the article was 
actually prepared; still, the figures given denote approximately the impor¬ 
tance of the districts of, supply in these provinces. 

Very little has been published on the subject of the saltpetre industry 
in T P rov . in< -; es ’ but the following extract may be accepted as exemplify- 
_ ® tne method of preparation or isolation from the soil and refinement 
as practised : — 

manufarturo f rud< : and refined, is exported in considerable quantities. In the 

process a *L thore ar " Processes, the j.nya, or artificial-heat 

to malic the th |?rin^ V fi ’ soI * r * heat t \>™c.css. In both of these processes it is necessary 
in some mnnn 1 for tk,s Purpose, a shallow trough (kariya) is excavated 

n some mound or artificial eminence raised a few feet above the level of the 

TowTlonf r° Ugh i? uswaU y *inchedtoafeetbr^d?; to 

roJs of wU on T l xnch y% t0 2 . feet £ dc Pth. The bottom is lined with several 
rows of bricks, on winch are laid twigs of ctettoh or stalks of arhar, and over these a 
la}er ot grass, so a* to form a rough kind of filter, while the interstices left between 

salt net rl a r p!k 'a bn " e 1° fl T* A , boufc twelve maunds of earth impregnated with 
loose ^ and cove red by about fifty to sixty gharas of 
i j x° tweve kour5 > when it is allowed to run off into a reservoir (krada), 

a fields about 25 to 30 kharas of brim*. In llio jaria process the brine is Lh«* 11 boiled 
slx 01 iev ; en hours in a bowl-shaped boiler of iron (karahi) to crystallizing 
snlnriAn S o S °° n a "' j dr ° p ot , the li 9 uid w 11 solidify on a leaf, the tire is damped and the 
form - r ^Tj )V L d ea dhen vessels known as vdnds, where, on cooling, the crystals 
lonn c.ncl yield about one-half the weight of salt pet *c, the liquor left in the nan Is, on 
nlLL C T nva ‘ °/ t u crudc tre, is known as tor> and mav be used for extracting 

ot five mannd« \ 5 ? s P rinkled again over the kariya. About four maunds of wood 

g 

Vi 

distri 
into 

r’ofe ttree i n 



low nf two or three in each factory, plan 

process rtn/M. j * bnne flowing from one to the other until the ----- . . 

the d-T. .. *- -in p i' t S dl0u i- two days in favourable weather, and < afi only he followed m 
of nlimen^rv ..ln teSt vve , ather -. Thc wme quantity of saltpetre and twin 
boiled in a )•/ ll - P roduccd - To refine the saltpetre som:' thirty ghauts of watei 
1 rgo iron vessel, and to this are added some five maunds of a 
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saltpetre, and the solution is allowed to boil for two hours. It is then drawn off 
into a large wooden trough or succession of troughs, and when the sediment falls 
to the bottom, the clear solution is drained off and allowed to cool, the operation 
takes trom three to five days and gives about two maunds of refined saltpetre. The 
boiling is generally continued until five vats are filled, when the crystals are removed 
from the first vat, and the remaining tor or mother liquor is again worked up with four 
maunds of crude saltpetre and some water, so as to prevent the liquor from becoming 
too thick for crystallization. The alimentary salt produced pays duty at K3 per maund 
and sells for K4 per maund. The cost of manufacture varies in every parganah, as 
well as the cost of the case of the right to remove nitrous earth. As a rule, 

a crude factory can yield fifteen sers of crude saltpetre a day, or about a maund 

every three days during the working season, worth £38. Against this must be 
charged wages' of licensee and labourer for three days, at two annas a day, 12 annas; 
fuel 7}. annas; lease, 3 annas; hire of boiier, 3 annas, or R1-9-6 per maund. tor 
seven maunds of refined saltpetre valued at R47"fL or R6-12 per maund, the charge, 
are for three labourers, 6 annas; fuel, R1-4 ; hire of boiler, if annas; lease, 4 ann. s, 
and value of gf maunds of crude saltpetre, R32-2 or a total of «35“V*3. weaving 
R 1 2-2-9, profit on the operations out of which the license, amounting to vso P l - 
annum, must be paid. Another refining process known as ras-galat is^thus co u - 
ed. A certain quantity of crude brine is boded to crystallizing. point, and when 
incalescent, two or three maunds of raw material are added, and the boih K■ ‘ 

/IS? S the 

The raif factories number about a hundred ; each refinery employs six to ten workmen; 
MnW works Tr^Tabourers, and the license and crude saltpetre factories, two 
bhart w°« 9 , tniee boiler turn out eleven maunds per mensem, 

Tin the ^ven wooing months about 80 maunds of crude ...atonal, worth on an 
average abo“t th,”e rupees per maund” (Mainpuri Cue.) 5 J/-SJ 3 . 

Bombay_Little or no mention of saltpetre manufacture occurs re¬ 

garding the districts of this province, except that of Ahmedabad. The 
following passage, however, regarding that district may be accepted as 
conveying the chief ideas that prevail The method of isolation and puri¬ 
fication pursued resembles more that of the Panjab than Bengal: — 

“ At the beginning of the century, near certain villages in the Limbdi district, such 
asThalavad and Pa tan, etc., saltpetre was made in large quantities. But on the intro¬ 
duction of British rule the widespread peace and the cheaper supply from Bengal put a 
stop to the Gujarat manufacture. The Vanias declared that, because of the murder¬ 
ous uses to which gunpowder was put, it was a sin to make saltpetre, and in 1825, 
except a little by Musalmins of the Bohora class, none was produced. In 1830 the 
Revenue Commissioner, Mr. Dunlop, made an inquiry into the cause of the failure of 
the manufacture, and by the help of Mr, Vaupell, a gentleman of much intelligence 
and knowledge, supplied Government with a full account of the processes employed 
and of the state and prospects of the industry. The manufacture was then on a very 
small ;calc. The Vanias opposed the Bonras in their attempts to increase die pi o- 
duction, and a Parsi, who had come to Dhollera wit pots and other tools, failed from 
ignorance of the proper kind of earth. Still the Natives were willing to make saltpetre, 
and if a demand arose, at a shilling for five pounds (R4 the man) t an unlimited 
quantity might be supplied. Bengal saltpetre, though a little dearer and interior to 
tne best local variety, was even in Limbdi able to compete with it. Unless Govern¬ 
ment came forward ab a buyer, there seemed little hope of reviving the indus ry. 
'The manufacture is carried on only during the cola season. I he earth used, 
of a dark red, mixed with white, becomes whiter the deeper it is dug. 1 he 
richest patches are near village in places frequented by cattle. When one plot is 
exhausted the workers change to another and keep moving so long a the cold season 
lnsb;. Except the alkaline earth and pure water, nothing is nsea in the manufacture, 
t he pro< ess is to scrape off and gather the surface soil. When enough is gathered 
the earth is placed in large pierced earthen vessels called gola, Fresh water is then 
poured on the earth till the vessel fills. And as it strains through, the salt water is 
collected into smaller pots, mo, ia t placed below. Theso arc again emptied into deep 
holding fiom ten to twenty-five tnorias of the strained liquor. 
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These iron pans are set over a 
common sea-salt forms, and as 

in^thrfevcnimr uourorfi'nfnt^'i^^'" 5 crystallize, it 'thickens into a jelly. It is then, 
ni ht. In tlfe rnnmimr 2 shallow earthen vessels, kanda, and allowed to stand all 
tins statp called cHiva *\ C 1 crysta * l,zcd nitre is taken away and put into bags. In 
'-alt and other imm rit'n ng - !©, or once washed from its large proportion of common 

and ^S r iXU' ! ' T i 7 ^?*■ ‘ he . 4^ '■ 7%Z 

thoucrh somewhat inferior fn fK « i ls ^ en termed bevda or twice washed, and, 
a third puTifvinJ d is railed ^ is used for making gunpowder. After 

ss-sreds H?r r k ““* &&S&2&Z ss 

also known to* afford th * [ or . double. Several other districts are 

one of qnv imnrria S q ^ ^ U t 1 j? mc *ustry can scarcely be said to be 
one ot any importance m South India, J 

to abon^nTnric^^^o * S man . uf f cture ^ ’ n several places in Upper Burma 
and is imn ns annua j\y- is found in some of the caves of lenasserim 
£"± 11 m r, r ^J n ^??^oon» [Balfour, Cyclopedia of India) ■ Ball, 


however, says that “ in;Up^Bur^^e large^nu^ 

ice realised is high ,J (Indian Economist . Vol. V, 14). 


ture and the price 


EUROPEAN MANUFACTURES AND USES. 

five-sixths C 'of f thf °7 saIt P e,re ' s >n the manufacture of explosives, fully 
(Spoils’Eacvcl) Th^ consumption being applied to this purpose” 
with its oxygen as also^heT W ' th which lhis nitrogen compound parts 

contains, combined tifh i s mm deP P ercenta S e ° f that element which it 

in the manufacture of explosiw^ rende J s ,l of the highest value 
potassium saltpetre is exclusivefv ill manufacture of gunpowder, 
unsuitable for that n.imn o ^ used, the analogous sodium salt being 
tendency to absorb moisture fr? ° f A tS l° w c °n*bustjon ana 

manufacture of nitric “and o her® ^ ^P" the other hand, in the 

is preferred to nitrate of potash™ the score of' \ ° r S ° dium , salt P etrc > 
it produces about 7 per cent more 17 • cheapness, and because 

as against 53. 7 P more^ nitric acid, weight for weight-60, 

impmitiesfchieflVlhe^ddoriSpK' 6 /*^ ^° f t t ie man nfactures of gunpowder, the 
ated. ThefoUowin^, F* of potassium and sodium, have to be separ- 
Encvclopa’dia is (nf’en *’ t1e Process of refining, taken from Spons’ 
has been obiecterftn , as ll %vo,l l <4 appear that Indian saltpetre 

colonia buvers m- f n . certain ol the colonies on account of its colour, the 
refine sahoetS arU f r" 6 l ° S0,:ure lhe refined article from England. To 
the varffis the “^^ent rates of solubility of 
action of aninini ,!® trent temperatures, partly upon lhe mechanical 

upon the fact tha 2 " 1 "P on the extractive matters contained, and partly 
consisting of one sil^aT' 3 f ° f snlt P etre > being homogenous (that is, 
solution com lininrJ , alot ^)» ^parate out without contamination from tl?d 
article is dissolve!^ l [j e ^^ndcs of potassium and sodium. The crudb 
the heat trradn u " bQ1 ln & water, the salt being added to saturation and 
Small quantit i * A 1 1 nrr ^. ased - A density of 1*5 or 1*6 should be attained. 

• dissolved glue are introduced into the boiling solution, 

602 


MANUFAC¬ 

TURE 

in 

Tombay. 


Madras. 

690 


Burma e 

691 


USES. 

692 


s. 












<SL 


Dictionary of the Econo7nic 


SALTPETRE. 


European Manufactures and Uses. 


USES. 


DYE. 

637 


which separate out the various extractive matters. These partly rise to 
the surface, and form a scum which is removed from time to time, and 
possibly sink to the bottom of the pan. Sometimes the hot solution is 
further diluted with water to prevent the depositing of crystals of salt- 
petreand allow time for the insoluble matters to separate out! The liquors 
are then run off into flat copper crystallizing pans, and, while cooling, are 
kept thoroughly stirred up with wooden rakes to prevent the formation or 
large crystals, which a^e apt to contain appreciable quantities of the mother 
liquors in their interstices, and yield, when pulverized, a damp powder. The 
fine needles which are obtained, having the appearance of a white powder, 
are termed " saltpetre flour.” This is fished out and thrown upon a 
wire-gauze strainer placed across the crystallizing pan, to drain, the 
mother liquor falling back into the pan. The saltpetre flour is almos 
pure, the mother liquors containing the chlorides and returning them in o 
the pan. The flour is then removed to the wash-pans and treated with co 
water, or a saturated solution of pure saltpetre, rhe wash-pans are usuay 
about 10 feet long, 4. feet wide, and 3 feet deep, fitted with a fa ss * 

upon which the flour is placed. When thoroughly washed, an r 
all adhering mother liquor, it is dried at a gentle heat and ^L • t oinntity 
out the lumps. The mother liquors are evaporated, a 
of potash salt is added to decompose the nitrates o _ th » ( Spons * 

Natives' of India might be improved on the pattern of ‘he European refine- 
ments without entailing any great extra expenditur. - Jg 

all events mieht be recommended. The complaints made against tne 
Indian articlc lby the Australian and other consumers might, ^sit seems, be 
thus easily removed by a very slight improvement on the Indian methods 

° f SalU)etre is used as a mordant, especially in the case of wool- 

dyeing with animal colours, such as lac or cochineal. Sir E. G. Buck says 
that the peculiarity of the process adopted in India consists in the use of 
a preparation known as tesab. This "is a distillation from saltpetre, 
sal-ammoniac, sulphate of iron, and alum in the following proportions : 
Saltpetre 8 parts, sulphate of iron 8 parts, sal-ammoniac 2 parts, and alum 
2 parts. These are mixed in an earthen jar, used as a retort and placed 
over a fire, the distillation being conducted much in the same way as that 
of country spirits The vapour is conducted down a tube into a second 
jar, the condensation being effected in the tube, which is cooled by being 
wrapped in wet rags. The te? <b is mixed with some lemon-juice, and the 
dyed clo'h is boilea in it for about half an hour” ( Dves of North- wes 
Provinces , 76)* Liotard (Dyes of India, 76) alludes to the practice to - 
lowed in Lahore with the lac-dyeing of wool. "The mordant used 1^ an 
acid prepared from kahi (salts of iron), saltpetre, and sulphur. The modus 
operandi is thu^ explained; the woollen fabric is steeped in the dye eaual 
to it in weight, and hot water is then poured on it. The vessel is then 
closed up for ihree or four days, by which time the whole of the dye is 
absorbed in the fabric, which is then washed. Subsequently, the mordant 
is mixed with the dye and the fabric is then placed in the mixture and 
boiled over a fire. The result is a crimson colour which is fast. ” 'l h e 
writer is not aware of any very special mention of the use of saltpetre in 
dyeing in Europe, so that the few brief remarks offered above regarding its 
use by the Indian dyers are likely to be read with some degree of interest. 
Similar passages might be cited from other works, but it is, perhaps, enough 
to repeat that saltpetre as a mordant is used chiefly with wool or with 
animal tinctorial re-agents. 
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Medicine. 1 his salt is eliminated chiefly by the kidneys, and in its 
passage through them it acts as a stimulating diuretic, the urine containing 
it as a nit i ate, thus unchanged. It has distinct diaphoretic powers and 
hence, by getting the skin to secrete freely, there is, under its use, a fall of 
the temperature in most febrile states. Ainslie {Mat. hid ., Vol. /, 375) 
ys: l he Native doctors prescribe saltpetre for nearly the same pur- 

C l^ ; t0 thc bod y when preternaturally heated, and in 
s f. \\^ e ^ r u- <tt0 c° an , d Kull ' a ^dypoo (ischuria and gravel). They are 
^v*l °} co °hng water with it (which it does by generating cold 

nh inu f r* g) ^ thC pUr P° se of Growing over thehead in cases of 

P • •* t in repeated small doses, not exceeding ten or twelve 

grains, it abates heat and thirst, and lowers arterial action.” 
f • • V . der ™ Hindustani name shora, nitrate of potash may be ob- 
Tc fit f ° bazars of India, but often in a very impure state, 

latpr rlfnn 1 T* lfc sh ° uld be pnrified b >' dissolving it in boiling 

strninin^Tt th £ scu ™> and ’ afte L r the liquid has been allowed to settle, 

/n» b r irou £ b a hempen cloth, and setting it aside to crystallize” 

• R n ** Sakharam Arjun says that saltpetre is prescribed 

1? aS a dmretic . ,n combination with milk. 

k 8 antiseptic power it is used to preserve fish and meat, 
to the latter of which it gives a red colour ( Milburn ). For the purpose 
1 t kfTcv* a r an . tlse P tic > nitre is said to be largely imported by the 
rn e ates of America. The Natives of India cannot be said, how- 
° P se salt P e tre as an article of food except in the fact that the 
aSSCS f at the Corn . mon salt (sodium chloride) isolated by the 
n manufacturers which always contains saltpetre and other iin- 

Tect imHpr reader s h° u ld consult the remarks that occur on this sub¬ 
ject under the article Salt, p. 405. 

saltnetrp?n *J ertain parts of the North-West Provinces and Oudh 

Commiss on- S , e ’I"®? 1 , as Manure. Mr. F. Ashton (Assistant 
appears in the street™ J^' 3 ^ at Department) states that “ the salt which 
u«d asmanure ” en " r(ms of villages is carefully scraped up and 
wheat anTtobacco In, ^ f ro P\^^\^tod with "this manure are 
Helds in baskefs and ft, SG ° f r", 1 } 631 the salt P etre is taken out to the 
when 6-8te We ^r r ”' e 5 ™"* P la " ts 

efflorescence is applied not only to thp*r * ^ 1 1G i cas ^ °* tobacco tbe 
fully sprinkled over each lea^ ThJc ^ antj but ,s lso care “ 

mainly in the UDopr Hnah ( A m s , u ??, 0 ^ n,tre as a manure occurs 
ar^ 1 well-to-do - th?Z\rl n ™ f North-West Provinces where the people 
growing of crops. P precludes > b 9wever, the general use of nitre for the 

mo^exfensh^nqp'of^ff 6 l ] Se ^ as a FLUX in glass-making. The 

and crude eunnounpr ^ JyfVtf lSj Pf rba P s » *h e preparation of the fire-works 
ordinary vfffaJp fi us ^ d throughout India. The article employed in the 
accepted as a crurlI e fT° rkS f F C if n K l rdly be called gunpowder, but if it be 
Natives of TnrV i ^ l0rm of that substance, it maybe contended that the 
Europe althonrrfi ♦k neW °* gunpowder long before it was discovered in 
these weanons £ .J 16 ? ne , ver thought of using it in fire-arms until they saw 
tnese weapons in the hands of their European conquerors. 

p TRADE IN SALTPETRE. 

it us, ons offered above to the early records of this trade 

cantile ^ovprnr rc ln / e i T ^ d that saltpetre engaged the attention of the mcr- 
of the &r/hl ?l nd 'S f ° r full X a htmdrecfyears. In the Proceedings 
mention is made ofh^fh^ 1 Company from 1784. to 1820, frequent 
e ot lt > Ibe exports being then viewed as the most profit- 
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able form of ballast cargoes to be sent in ships that carried such light sub¬ 
stances as silk and piece-goods. In 1846 the discovery was made that 
Chilian saltpetre (sodium nitrate) might be reduced to potassium nitrate 
(ordinary saltpetre) by the natural decomposition of the Chilian saltpetre. 
This new method rendered a practically limitless source available for the 
demands of commerce. It was, therefore, only what might have been 
expected that interest in the natural salt in India obtained by a crude 
process, and which was constantly liable to adulteration through the 
impecuniosity of the manufacturers, or the criminality of the traders 
should have greatly decreased. It is commonly urged that the restrictions 
imposed through the salt monopoly have also raised the price at which 
Indian saltpetre can be produced, and ha\e accordingly lessened the 
chances of competition. There may be a certain amount of truth in sue 
contention, but the historic records of the trade manifest a shrin in ^ 1 
the exports from India (or rather a check given to the developmen o 1 
trade) prior to the existence of the more stringent regulations o 

mC T°hefoilowing table exhibits the exports from Bengal fur the five years 
ending with 1850 : — 

Exports a/ Saltpetre from Calcutta. 


Years. 

Cwt. 

Rx. 

1845- 46 - 

1846- 47 - 

1847- 48 . 

1848- 49 * 

1849- 50 • 

44*> 82 9 

404,740 

446,052 

464» 2 93 

508,316 

.150,649 

325,615 

345,280 

362,769 

394,596 


To allow of comparison 
with Lnglish valuations, the 
money value of the Indian 
saltpetre has been shown in 
tens of rupees—the nominal 
pound sterling. 


ft will thus be seen by comparison with the figures W^w that the 
Indian trade has practically fluctuated, and, if anything, manifested a ten- 
dency to shrink rather than expand during the past half centuiy . 

The total exports from all India during the past ten years. 


Years. 

Cwt. 

Rx. =tens of 
rupees. 

1880-81 .... 

352,995 

351,728 

1881-82 . . . * 

354 , 86 o 

359,437 

1882-83 .... 

399,565 

388,766 

1883-84 .... 

401,668 

464,4m 

1884-85 .... 

45 i, 9 i 7 

425,000 

1885-86 .... 

402,174 

370,200 

1886-87 .... 

307,572 

376,091 

1887-88 .... 

386,396 

364,016 

1888-89 .... 

420,503 

401,801 

1889-90 .... 

422,229 

411,276 


It may be noted that the exports of Bengal alone were in 1850 
e>:ce r s of the total from all India during 1890, but that the article naa 
increased in value in almost an inverse ratio to the decrease in quantity* 
The following table analyses the total Indian exports during the past rive 
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(J. Watt.) SALTPETRE, 


years, so as to exhibit the more important countries to which the Indian 
saltpetre is usually exported : — 


Countries to which exported. 


United Kingdom 
United States , 
Hong-Kong # 
Franco 

Straits Settlements 
Australia . 

Belgium . 

All other countries 

Total 


I885-S6. 

1886-S7, 

1887-88. 

1888-89. 

1889-90. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

! 95 > 2 o 6 

*58,503 

176,470 

192,059 

167,052 

90,882 

86,045 

61,111 

61,382 

90,9s 1 

60,431 

79,074 

90,137 

104,437 

76,872 

33,766 

50,900 

36,516 

32,319 

34,949 

7,539 

8,202 

7,697 

12,462 

17,929 

4,242 

985 

2,285 

1,285 

895 

3,443 

4,333 

1,002 

M 43 

... 


... 


5 

11,851 

402,174 

397.572 

386,396 

420,503 

422,229 


lowed hv th 4 1 -f In jc? m 1 , tqkcs b y far the largest amount and is fol- 

etc. Mr J e ^ tates ’ then by China, France, the Straits, Australia, 

marks “ Th/ froa 0 " 0 ^ c °m ment mg on the fluctuations of the exports, re- 
Of polUical influenrZ 1S I( ubjeC £ extreme oscillations, the result partly 
struggle in the Uniteil r . cacl ]f d 'l® highest point during the Confederate 
I86HS Adih ! th " va J ue c of U > c exports being at that time : 

£ 722 ,. 6 5 ; ,86$sV«utIfi,’-ini ’ 37 C V - ' 863 - 64 . 

trade continuing 'JiUrtU?* ’ " C m 1865-66 (the impetus given to the 

^marked, how&fthluhet«de n?.° f the ^ r > WU It should be 
fiscal action of Government TW ar . l,cIe ,s remely sensitive to the 
the export duty bv one-half in i 36 c T a‘ S . n ° doubt t,iat the reduction of 
level in that ywr, though theextrS** 1 ,T,a,nt ? in ‘he trade at a high 
had ceased; and, on the other In 1 den J an d of the previous years | 

duty was imposed, the value of the trader'll at th ° fo . ,lo 'i' in & >' ear a heav y 
67), and again to £256,501’(in,86 68, aV.T to £^ 7 . 7 13 (in 1866- 
the blow had been heavv and 8) ' 1 h ? trade was frecd in i86 7 . but 

having been sought bv’ miKnm '' Ver ^ ' was sovv ’ otber sources of supplv 

commencedatocaitnanufacture' l and C A l rh rle - S ’ , Th , e French ,- f " r 

competition with native siltnetre » L ^^' Ca subs,ltute also entered into 
the exports from El P <. i Mr ' ? ? onor the " gives the figures of j 
monstrated above *^i t0 1 ^ 74 “ 75 > and shows a similar result to that de- 
55o,ooo cwt. Mr an export trade fluctuating from' 390,000 cwt. to I 

1 ®74-7.s as follow*; • <>• J^orthen concludes his review of the figures up to ' 

in these davs of ,•„*«. , . wou I4 not scem to be much apprehension that, | 

days of milftarv c. :lnatl0na l conflicts, followed by internecine struggles,— 1 
lanous saltpetre 9 bloated armaments,—the demand for * Vil- > 

required, tal1 °“ materially, and as the article is increasingly 

will remain toWni i ^ SOr ? e tbe u p e fnl arts, it is probable that the trade 
bv political py ;<y " D y ste ; If V> unless it be interfered with from time to time . 

‘ Tlie follow fTT ° f fi thc admi nistration of the day.” 
routes by which *1 Ucl f s,Ilc ation of the imports into Calcutta exhibits the 
•cn the saltpetre reaches the sea-board. The balance of imports j 
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over exports would be the amount available for local consumption or re¬ 
tained in stock :— 

Total quantity of Saltpetre Imported to , and Exported from , Calcutta by oil 

routes :— 


Specification 
of Routes. 


By East Indian 
Railway. 

By Eastern Ben¬ 
gal State Rail¬ 
way. 

Boat 

Inland steamer . 

Road 

Sea 

Total 

Total expressed ] 
in cwt. 


Imports. 

Exports. 

18S7-S8. 

1888-89. 

1889-90. 

1887-88. 

1888-89. 

1889-90. 

Mds 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

631,422 

679,680 

712,658 

9*3 

832 

990 

8 

1 

... 

00 

$ 

1,3** 

1,405 

5,689 

2,481 

5,429 

664 

12 

34 

3,884 

3,933 

1,038 

867 

5 

520,230 

227 

583 

566,393 

92 

727 

5 73>432 

639,600 

685,820 

720,475 

524 , 3<>4 

569,346 

576.646 

j 456,8 57 

489,871 

5M,482 

374,503 

406,676 

41 i,S9Q 


The difference between the totals shown as exported by sea from Calcutta 

nnd the totals p-jven in the previous tables of the Indian foreign transac- 
t1on 8 ?3theamo g unt exportedby the other provinces of India. But the Cal¬ 
cutta transactions may be subjected to a further criticism in order to 
demonstrate the sources of supply from which the exports and local con¬ 
sumption are drawn 

Sources of the Calcutta Supply . 


--—~ ■ ■ ---- 

1887-88. 

1888-89. 

1889-90. 

British Provinces . 

Behar ...«••• 
North-West Province and Oudh . ♦ 

Panj&b . . 

All other Provinces. 

Mds. 

408,417 

170,462 

59,368 

829 

Mds. 

468,059 

165,940 

51,001 

506 

Mds. 

456,508 

208,650 

53 ,**° 

2 

Native Stakes. 

Rajputana and Central India . * 

524 

3*4 

2,205 

Total 

639,600 

685,820 

720 475 


North-Western Provinces and Oudh. — It will thus be seen that a er 
Beng.il (Behar) the North-West Provinces and Oudh are the next most 
important. It is perhaps unnecessary to deal with these provinces in tnc 
same detail as has be^n done with Calcutta—the great emporium of the 
Indian saltpetre trade—but. it maybe remarked that the total exports from 
these provinces during the year 1889-00 came to 226,302 maunds. Of that 
amount 208,650 maunds went to Calcutta, mostly by rail, and of the 
remainder Bombay port town took 10,438 maunds; Bombay Presidency 
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644 maunds ; the Central Provinces 2,383 maunds ; Rajputana and Central 
India 2,989 maunds; and the balance went to Bengal province, the Panjdb, 
Berar and the Nizam’s Dominions. The total value of these exports was 
R14, 70,961. 1 he imports into these provinces were very small, vie,, 1,944 

maunds. 

Panjab. I he chief item of the Panjdb transactions was that shown as 
delivered at Calcutta. But the province also furnished Bombay port 
with 8,554 maunds m 1889-90, and during that year 864 maunds to the 
North-West Provinces. y 

Bombay Port Town. The total imports by rail and road were in 
1889-90 21,380 maunds, the net import being 13,438 maunds, of which 
10,43^ maunds (as already stated) were derived from the North-West 
Provinces; 8,554 maunds from the Punjab; 371 maunds from.Bombay 
Presidency; and 2,017 maunds from Central India. Of the exports, 463 
maunds were consigned to Berar ; 428 maunds to the Nizam’s Dominions ; 
7,703 maunds to Bombay Presidency; 277 maunds to Central India ; 58 
maunds to Mysore; 1 1 maunds to Madras, and 2 maunds to the North- 
\Vest r rovmces. I he total net imports into the Bombay Port Town and 
I residency came to 23,876 maunds, and that amount, it will be noted, was 
drawn almost exclusively from the North-West Provinces and the PanjSb, 
little or none being derived from Behar, the chief seat of Indian production. 

An analysis of the coastwise transactions and trans-frontier trade would 
n °l m ^ ria -ly di^urb the impression conveyed by the facts already exhibi- 
ted. A large local demand exists all over India which is met by the Indian 
article, .ittle or no foreign saltpetre comes into the country. It is chieflyused 
up in the preparation of the fire-works employed at festivals and ceremo- 
™ a f* Practicalilyj}. 0 gunpowder, except of ihe'crudcst kind, is manufactured 
if L Natives. 1 here is one factory in the country, however, in which the 
P rei ?i\ res Iar gely its own gunpowder, namely, that at Dum-Dum 
imnnrti CU ti - lC gunpowder used in sport may be said to be entirely 
the MnrtK u :‘ eie D are ! however, many refineries for saltpetre in Behar and 
bv a B P 'Tk 1I,CeS ! and one ncar Calcutta is owned and worked 

rTfin'eriesTaKn sivVa ?*»%£**£ ^ ^ k "™" India " 

nentlvto 1 a J K2I »87,i26; they give employment perma- 

will be ,^l te fi mp0ranly t0 3,248 additional hands. But it 

th1 U reiurtX e forei^d S e ™al[petre 3 °thP°n that' 

, Lne omer, the Ideal consumption would be ignored, 
n m * - _ _ (W. R. Clark) 

SALVADOR^ Linn, * Gen . PL, //, 681, 

SalT7nHr\ra ^ [ /. 1621 Salvadorace*. 

Svn s e °, ldes - Dcne > FL B r. Ini.;Ill, 620; Wight, Ic., 
IS, / S. indica, Royle , S. psruca, f. And. 

V , 7 ~l W, J D (t il c ., fru,t =) t>'lu (or bara-ptlu), Hind.; Kubbur, di.r 
J f ia,y N.-W. P. ; Jul, v vuirl, kubbur, diar,jhal, pH, tdk. wan, sdl 
(the fruit--) vuthi vdn, pthl (the dried fruit — ) khokar, pinju , Pb. j 
Prcwann, 1 RANs-Indus; Miswak, pieman, Pushtu : Jhal, jhdr, dir.r, 
nuthi dwr, kabbar, Si nd.j Kankhina, kakhan. Bomb.; Pilu, knakhav 
(the 01 «) kmkcinela , Mar. ; (The oil=*) Khakananutela, Guz. ; Ugkai, 
ko.r: y Iam.; Ardk, Arab. ; Dnrdkh i-misvdk, Pers. 

Refeiences. -DC., Prod,, XVII, 28 ; Brandis, For. FL, 316 ; Gamble , 
Man. limb., 260; Stewart , Pb. PL, 17 s • Pharm. Ind., no ; Mo > hen 
Sheriff , Supp> Pharm. Ind., 223 ; O'Shaugkhessy, Ben#. Dispens., 
527 ; P m 't'k, Mat. Me l. W. Ind., 626 ; S. Arjun, Bomb. Drugs, 
lI 3 i Murray, PL & Drugs, Sind, 170 ; Baden-Powcll, Pb. Pr., 
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/// ’ ?oo U - y Ga*£h’, 378 ! P° yl \ **" 3 <? / Balfour, Cyclop., 

Afaottln ’ rn? Dr^ Pa ' l ^ by ? han £ Dist > Mueaffargarh , 22; 

ifi . N W P ' IV 1 G ¥ 31 K ''™, ’O ; Delhi, rS ; Rohtak,f4 ; Karnal, 
Z> N 'J h ; P -’ n JV > l?. xtv : 7 Strut, 746 ; Settle. Rep. —Lahore, 14 / Mont- 

S 2 i A^ri 7 Ho?h\ G ka p l A /; a o’ i 4; Dclhi > cclxii -> A PP- xxv ; J hari £* 

' Agri.-Horh, Soc. Panjab , Select papers up to 1862 , 50. 

.v habitat.—-A large evergreen shrub or tree, of the arid tracts of Sind, 
t e anjab, and Rajputana, often forming the greater part of the vege- 
ation of the desert. It ascends to 3,000 feet in the Trans-Indus hills and 
2 J^ 00 in Range. It is distributed to Aden 

^7 e '"”T he galls found upon this plant are used in dyeing (Stewart). 
Od* — On expression, the seeds yield an oil of a bright green colour 
JHdwith the consistence of butter. The yellowish substance sold in the 
bazars under the name of kharkhanela is much adulterated (Dytnock). 

Medicine.—The fruit is sweet in taste, and is supposed by the 
Natives of the Panjab to have aphrodisiac properties, but “ this,” Stewart 
says, “is to be attributed to the fact of crowds of both sexes wandering 
in the wilds at the ripening time.” The fruits eaten singly are said to 
cause tingling and small ulcers of the mouth, hence people prefer to eat 
t them by handfuls, se^ds and all, and the latter are apt to accumulate in 
masses in the sigmoid flexure of the intestines and lead to disagreeable 
results (Stewart). The oil expressed from the seed is used as a stimulat¬ 
ing application in painful rheumatic affections and after child birth. In 
Sirsa and other parts of the Panjab the root-bark is ground up and 
used as a vesicant. The leaves are made into a decoction and given as a 
purgative to horses. 

Food and Fodder.—The tree flowers in April and its fruit ripens at 
the beginning of the hot weather. The fruit is sweetish and is largely 
eaten by the Natives, large numbers of whom go out to collect it in the 
season; and so much do they depend on it that Coldstream states that 
a bad crop is considered a calamity. In Muzaffargarh the fruit is often 
dried for future use, and has then much the appearance and flavour of 
currants. The fruit of the jal is in fact supposed to be a very cooling diet. 
Cattle are fond of the berries, and it is thought to increase both the 
quantity and the sweetness of their milk. The leaves are the favourite 
diet of camels during the first quarter of the hot weather, but other ani¬ 
mals will not eat them. 

Structure of the Wood.—Light red, moderately hard, with small, irre¬ 
gular, purple heart wood. Weight about 54ft per cubic foot. 

Domestic Uses.—The wood is sometimes used for building ; also for 
agricultural implements, Persian-wheels and the knee timbers of boats 
(Stewart). It furnishes a bad fuel, as it smoulders, emits a disagreeable 
smoke, and leaves a very large quantity of ash ( Coldstream ). Being, 
however, almost the only wood available, it is much used for burning pur¬ 
poses in the Multan, Montgomery, and Jhang districts. Mixed with 
deodar and pine scrapwood, it has been found to answer well for burning 
bricks (Stewart). 

1 he thick groves of these trees are much used by the cattle thieves of 
the Panjab as places of concealment for stolen animals. The shade of 
the ja! is esteemed by the aericulturists as being particularly cool and 
a good protection for cattle against the sun. 

1 Salvadorapersica, Linn .. FI, Br.Ind., UI\ 6 iq ; Wight, III , /. rSt. 

I he Too ra-BRusn Tree. Supposed bv Royle to be the Mustard Tree 
of the Bible. 

Syn —S. Wigiitiana, Planch S. indica, 

Fersk' 
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Mustard Tree of the Bible. (W. R. Clark.) 


Ve -- ; fin ( f ch . h .° i . a -Pj 1 ,’«)> jil. Hind. & Beng. ; J.il, N.-W. P. J W, 
pVluT<?'‘ii l % cJ v° ta v<in ‘ jhdr.ihit.jhal, arak, pilufe .; Pic 
.’ a; ’ Kabbar, khartdjar, pilu (the frmt=), khan 

PUudiGu 7 S oL ; Pd r u ’ Bomb . ;P,lu, rhakhan, Mar.; 

ATdt ’ifat JuL P l^ 7 T ff ^ u ‘^^ avara jF«i,TE t. ; «i«. Sans.; 
-W, trai,/MK, ihar/al, kabbar, Arab.; Darakht-i-misrik. Pkrs. 

'~F?r C 'Fi r °$;i 28 ’ Raxh., FI. Ind., Ed. C.B.C., i 3 o ; 

7*i m A 2 r 0 . ThruiU ^r? Beddome, FI. Sylv., t. 247 ; Gamble , Afaft. 

3 l 2 -"SiXart PbP) 7 Ceyl £). Pl - •*>! °al* & Gibs., Bomb. FI.. 
Oriint IV 'A.'pf 1 - 7 , 4 i Elliot ’ Fl-Andhr., ijo , , S 3 ; Boiss., FI. 

Z™Ain{k 4 Af a f 7 Jd '//•' M S 7 r f eriJf ' S T Ph "n- l” d " 

C~e 6 ' 11 C UrrF lid i\*7' 2 y> ® ^ghnessv, Bcng. Dtspens.y 

>. SArZn Rn Jh n ‘ Hlnd > >' *>y£ock, Mat. Med. IV. Ind., 
ItiineMZ rJl t' ° rUgS ' l 13 Murray, PI & Drugs, Sind, 170 ; 
U PI ’ 77 S • TJ&hnfiTr^bi 1 i7 ’ ,^ a den Powell , Pb. Pr., SV 7 i Drury, 

B7o77cfiop.^ni u / Pl g B 27of p ,! l Bi ;7r d <, Bomb ; t r " H7 ; 

* d • r,°9 > hew Off. Guide to the Mus. of kc. Bol., 
Khan Z ‘$ijff anJa , b ’ Bannu > 23 - Peshawar, 27 6 era Ismail 
iSe . V/ ’ 1 / • Ar7 22 n? er , a Ghaei Rhan, 10 ; Bombay, V., 2 b, 

lie 'Trichilip'oly bisi , 7^ Z’l Ptl ^ V 3 ' Vti ^’"‘1 7 

Forester, IX., ,? 4; ’tllf/pp fffc *** Jsmal! AAa "> 7 ; W ‘ 

frem^hi* rViTl^i Sma , ! ’c' e ' J erg 7 eCn tree ’ f° und i n the drier parts of India, 
kan the db j M nd , t0 ^ atna ' and extending southward to the Kon- 

i^S‘S,S“‘ C0,l ° n - ““ ««— <• r«*». Syria, 

imr° , ThJrL 0 lt PPe i >rS t0 be simiIar in character to that of the preced- 

ia “« fa h ani and to I* used both 

it. „ffk.a v and ha, o, h.' - ,l “i* •“«?«* in the loiter it loans mud. o[ 
combined*with borax (Dr MiPir) , ? ter 25j 111 considerably larger doses and 
Ainsli, „o,« .ST&nTS, J,? '!*" * Wf; 

acrid, and s recommended bv Native L •"ttle warm and somewhat 
in low fever, andasTstimutrt ^ to bc used as a decoction 

the decoction is^ Mf 'SS l^JT C £ l am Z onha:a - The dose ° f 
SHOOTS and leaves are nun yen P t I a 3,1 7 (Materia Median). The 

Panj.ib as an antidote t O P poif 0 ns of alf sortTfi/* 1 l f tb f. Natives °\ t*> e 
leaves is eiven in scuruv ^ti 0t ' S ° ItS *M urra y)* 1 he juice of the 
south of fe Bombav as an e ’ternf^ 5 USed b > the ^untry-people in the 
heated and tied 'mi in th; r r ,f a PPhcation in rheumatism; they are 
the roots fs Sd,Id act‘^ • ' l be b -I*d bark of 
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cd of wni mruM ""t.i xls a 5Clm "iant it promises 
The?r ff l Crab powers” (Roxburgh). 
tree) from the lactThai'thn name (>larakht-i- U )iswdk, or tooth brush 
tooth-brushes nnH - h ® W ° od J ,s much employed for the manufacture of 
of it strengthen thr.' ' S su PP ose< ^ ^>y the Natives that tooth-brushes made 
digestion (Stewn ,; g Ar«rVoy? P thtm fr ° m becomin ^ s P 0I1 ^y» and i m P r °vc 

the Natfv^of 16 . FRUITS ( or stopJI red berries) are eaten by 

taste like mustard nr J/l? y have a stron ^ aro *natic smell and a punj 
rticles of diet 1 1 cre sses, and are not very much appreciated 
Thov npo Li he P un ^ ent shoots and leaves are eaten as a I 
^ ne> are also used as camel fodder. I 
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Structure of the Wocd.—White and soft. It is easy to work and takes 
a good polish, but is little used on account of its small size. White-ants 
are not liable to attack it. Weight about 461b per cubic foot. 

Domestic Uses. —It is not a good fuel, since it possesses properties 
similar to those of S. oleoides. 

SALVIA, Linn .; Gen . PL , //., 1194. 

Salvia segyptiaga, Linn.; FI. Br. Ind., IV., 656; Labiate. 

References. — Benth. in DC., Prod., XII., 355 ; Hoiss., Fl.Ort., IV., bJ'- 
Habitat.—A dwarf, scabcrulous undershrub of the Panjab plain , 

Delhi westward ; found also at altitudes up to 2,000 feet, and distributed 

Afghanistan, Western Asia, and North Africa. ._. nr at 

This species does not appear to be of any economic im P 
least it is not distinguished economically from the following va i y • 

Var. pumila, Benth. 

Vern.— Tukhm malanga, Pn. ,, />/. 

References.— Stewart, PI. PL, ' 72 ; /itch.-.-on, hurnm Valley R pL, Pt 
I., , 53 ; Ca.tftecr. N,)V. P.(Bandelkh a nd), 1 ., 83. Agrx. non 
hid . Journal (Old Series), XI io. ^ 

»•“ ■ ,,d 

«jsr curse's- o. um 

ROy FodTer.-The plant is greedily browsed by sheep and goats in many 
parts of the Panjab. 

S ' ^StbUat-A '^hcrbLf u/pltn^ounf in the Western Himalaya at 

S. Moorcroftiana. I 

majority of writers 
more Alpine species, 

S. Moorcroftiana, Wall.; FI. Br. bid., IV., 654. 

Vern. — Kalli jarri , shobri, that, halu, gurgnmna, lap hr a, papra t Pb. 

References. —DC., Prod., XII., 2S6; Stewart , Ph P f:\sl^ics^XJV^h 
N. W. />., A"., 3 i 5 ; Agri.-Hdrti. Sec. Ind. Journal {Old Scrus). 

Habitat.—A talk robust, perennial herb, found in the Nort 
jab plains, the Salt Range (according to Stewart), and the Western 

lava from b.000 to 0,000 feet. . _ .-a-iiriTiflllv. 

Medicine.—In the Panjab most parts of tills plant are given medic iW 
The root is prescribed in coughs, and the seeds are used as aD - 

in casey of haemorrhoids. The leaves also are officinal. 1 J „. nnn ds. 

plied to the skin in cares of itch and as a poultice m boils and , 

in Lahore. ike seeds are given in colic and dysentery, and are ^11 

to wounds. . . _. .• -.r fLo 

Special Owjuon.—-I s recommended in chronic affections 

skin ” (Civil Surgeon 7 . Anderson, A IB., Bijnor, W.-IC P.). . a 

Food.—The stalks are in some parts peeled and eaten, a nc> n 
mawkish sweet taste {Stewart). 
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ording to Stewart this species is otten coniusea w c,. 

It may be used separately or as an adulterant but he 
s who deal with this subject very probably refer t- the 
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The Garden Sage : Niepa Bark. ( W. R. Clark.) 


Salvia officinalis, Linn. 

Garden Sage. 

Refp ‘~~ Sa M* a se f? kuss ( A ' ns lie), Hind. 

pcns^AX? • V^bi^hZt' St *A 454 ’ O'Shaugkncssy, Bcng . Dis- 
dening for India r ?P 4t Birmxngcr, Manual of Gar- 

06; Balfyur CvbA 9 *M sboa > U 'f L Bomb., 16S ; Bird wood, Bomb. Pr., 
Soc 5 '°'‘ Smitk > D ”-> 36 *; fount. Agri.-Horti. 

Habitat ^ \ V l87&7S > 44 >' G “*'> ^ & L > 64 

of Europe * but hn^hp n^ G, °! ^ uro P ean gardens is a native of the south 
ft the^hmate of Tn; mtroduce 1 d into England as a culinary herb, 
through the hot ond ra ;n r 1S * Ver ^ dv ^ IC ? te plant, and can be kept alive 

so that Its cultivation is practica^v .•Tnfi ' V ‘n th , e ereatest carc C Firminger), 
in India Thn aC •?"> Lon f lne d to the gardens of the Europeans 

but Dr Votet s^L fh at n,' ly r-L aise , d from secd in cold weather, 
Gardens in "fr 'produced into the Calcutta Botanical 

are imported in^’lnd 1 f gH ‘r Cy grew " ell > did .tot flower. The leaves 
no attempt should he m aA linar *y llse ,» and Firminger recommends that 
but thTtV e nl?n^ ! ^ t0 aI1 $ W the garden .age in India to flower, 
and the leaves olurk-pd a 2 llua * ly fr0i11 freshly-imported seeds, 

season. ^ dned > and stored at the beginning of the hot 

ties M "a nc\Pnt * y i5 °^?’ astnn £ ent > a nd aromatic in its proper- 
a c. a C op*dimpnf if , li W3S ^ 1 esteemed, but is now little used except 

.ea (U. S. Dispensato'ry) 5 ** Ume USed in Euro P e as a substitute for 
condim > ent _ b^ 'ui^Europ^n^in™ n^ia. ^ EUr ° pe * ^ U$ed 33 3 

s. plebeia, R. Br.; FI. B r . Tnd., IV., 6 S5 . 

; oc,mum iast '' 

s^ Di sa ’"' Wfl ^** PB -'- «*»’ 

P c $;; HI 1 :'MiJ & x G h Fl „ In i > Kd - CB - C > 49: 

Ind. Former"XU., AlLl ’ Gaaetteer > N.-W. P., /., S3; IV., ’ixxvi.; 

out the plains oMndia*and a asc^riinfT tC rh 8 |'' 1 n^h, met " ilh through- 
It is distributed Lo Chim th A m i!V ds to an altitude of 5,000 feet, 
from Ce } don the Mala * lslands * a ” d Australia, but is absent 

perties, and ariven ro• Va ^ 11 cd on account of their mucilaginous pro- 

menorrhagia l ivv 3 j lv . e practitioners in cases of gonorrhoea and 
lhe> are used in Bombay to increase the\sexual powers 

women's^hjdr niuc,la g ino 4 s seeds are employed to anoint 

S*., Bombay).\T£ ? *fi loss >* r }* in «s place <?>„£; Med. & Phys. 

but Dymocdihipi-- ,1 R f d , s 3fe s,1,d lo Ee used to hill vermin ( Daladl), 

> °ck Unnks this stalement.to be a mistake.-*,/.] 

Sam . H „ SAMADERA, G*rtn.; Gen. PI., I, o lo . 

a rndtca, Gorin. ; FI. Br. Ind., I., j i 9 ; Wight, Hi., t. 68; 

Th 55S5 the SOUrce of the N iep\ Bark of Commerce. tSlMARl 

a 9A ' A penta -'’etala 1 Poir. 
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SAMBUCUS 

Ebulus. 


A Substitute for Quassia. 


OIL. 
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Vern.— Nigpa, Tam. j Karinghola, Malabar ; Samadara, Sino. ; Kathai * 
Burm. 

References.—DC., Prod., I ., 592 : Fm™, For. F*. /., 200; 

dome , FI. Sylv .. 49; Gamble, Timb., 64; Thwaites , En. Ceylon 11 -> 

70; Rheede , //or*. Mai., VI., t. 18; Grah ., Co*. Fom6. P/., J7 ; DymocM, 
Mat. Med. W. Ind., 2/*<* Fg*., 147; Fliick. & Hanb., Pharmacog., 130 ! 
U. S. Dtspens,, 15th Ed., 1744; Dymock , IPdtrr&tf, <&* Hooper , Pharm. 
Ind., /., Year-Book Pharm. (1S86), 196; Lisboa , U. PI. Bomb., 3 • 
Habitat.—A tree, 30 to 35 feet high, found in the Western Peninsula, 
South fConkan, and Malabar ; also met with in Ceylon. , . , 

Oil.—The sebi) is brown, curved, and yields on expression an oil wnic 
is used medicinally. ’ . . . ... 

Medicine.—Tire dark is of a pale yellow colour; it contains a oi c 
principle called Samaderin, has a taste like quassia, and is used oy 
Natives on the Malabar coast as a febrifuge. An infusion of the 
is taken as a general tonic. Sandals made from the wood are SU PP • 
keep off malaria and other diseases, but, probably, only trom iei p g 

the feet and not from anv medical property of the wood-, L in rheumatism. 
from the seeds are said to form a good local a PP'' c p ^ on '"^ sesds 
T he bruised leaves are externally applied in ery ' P » affections 

are worn round the neck as a preventjve of the 

This* °d°rug we« * as * 

33 per cent, of a light yellow bt > f palmitin and stearin. 

Oodemans, S + per cent, o in water and 

The bitter principle obtained it from the seed 

and'birkin Thitesca^e’s, which became yellow with nitric or hydrochloric 
acid and violet red with sulphuric acid. F.uckiger calls it quassnn. (See 
vlnl Rook Pharm., 1886, p.196 ; Pharmacog. Indica.)—Ed.\ 

V Structure of the Wood.—Light-yellow, soft, devoid of heartwood. 
Weight 260t> per cubic foot. 

Samadera lucida, Wall.; FI. Br. Ind., I., 5/9. 

Syn.—N iota lucida, Wall. 

Vern.— Ka-thay, Burm. 

Reference.— Mason, Burma and Its People , 41b, 7f4> , 

Habitat.—A ^mall tree, very nearly allied to S. indica, perhaps y 
variety, found on the low grounds near the sea-coast in Burma an 

Andaman Islands. _ nnassla. 

Medicine.—The leaves are intensely bitte’* and taste hke q 
Perhaps this pl\nt also possesses the virtues of the preceding (|yjj 

Samara Ribes, Kurz ; see Erabelia Ribes, Burm. ; Myrsinete, 

S. robllSta, Kurz ; see Embelia robusfca, Roxb .; Vol. III., 

SAMBUCUS, Linn. ; Gen . Pl. } 1 L , 3. 

A trem of shrubs or small tr ies, comprising 10-1 2 specie, found through¬ 
out Ji'Ec te.nperate regions except in South Africa. Three spec.es are n-it ves 
of the Indian Peninsula, two of which are considered by the Natives to b 
economic value. 

Satnbucus Ebulus, r.inn.; FI. Br. Ind ., III., 2 ; Caprifoluce*. 

The Dwarf Elder, or Danewort. _ 

Vern. —Richk has, mushkUra, ganliMa gindalignimlish, siske,tisar, rB. 
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The Elder Trees : Sand. 


( \V. R . Clark.) 


R Th, f“ v, . S »T;f h ;f L > "*> Brandis,For FI., 2 '* ; GomM* Man. 
HnriilLrlL R T, le \ H i- Hlm ' Bat,, 2361 Treasury of Botany, U.,f 0 i 3 ; 
Ind n 7 ‘ -] J' n y ty ~ nvc , V ears in East, II., 340; Balfour, Cyclop. 

_ ^F^;I^ Agri - Horti - Soc - Ind -1™ Series) ‘ xn "*' 

r^^ Ha . bl ^ t 'r* A j^ re ?r ari ? us ’ herbaceous plant, growing from a perennial 
at ’ f ° t Un , d ln Kashmir and some parts of the Western Himalaya, 

Nnrn l Af • S be Tur 6 ’ 000 and 10,000 feet. It is distributed to Europe, 
North Africa, and Western Asia. 

^ edl ?? e * f T^ . he ?°. 0TS and berrif.s have purgative properties, and are 
™ nomil" I{ Tu mir ln r trea . tment of dropsy (flonigbcrger). 

., lc ‘ :, sme il of this plant, especially when bruised, is most 

» “J <• te-.de from Us b„k (., 

Sambucus javanica, Blame ; FI. Br. Ind., III., 2. 

^'s 1 JP ■'if . u ’ s > Wall.} S. RUBRA, Ham.; S. ThunbergiaNA, 

Vern, Galetti, Nepai.. 

' Hah'f' f en ^ CS * For. FI. Burm ., II., 3; Gamble , A/tfu. Timb , 2/J. 

in tho I' a r^rr.Vi Sm ^ tree ; Wlt ^ light-brown rather corky bark ; met with 

It is distrihn^H 1 * 1^1 4 » 000 to 8,000 feet and on the KhAsia Hills. 

11 »s distributed to lava, China, and Taoan 

gatedTn groups!^ Wood ' — White and soft, the pores small, and aggre- 

S. nigra, Linn. 

Tu ' 8 LUMEN, N (Erw ER 0r Bore Tp.ek ; Sureau, Fr.,; Flieder- 

Syn.—s. vulgaris. Lamb. 

to /, ins,ie) ar «- 

« , ., P t Aarm ' nd.. tor. I Smith ntt 'tv 'r i ; '‘ W "> /•» »»«; 

, Habitat - A shrub or sma’l tro ' r !,ml' V Trrns l ,r v of Botany, II., toil. 

of all parts of Eupore and extending- ,' m f 3 height of 20 feet, native 
is cultivated in India to a small extent bfl "? St of the Caucasus. It 
occur wild (?) in the Kangra Dinner 'rJ 3 °i anica gardens, and is said to 
for medicinal use. * A he flowers are imported into India 

Mediciue.—The flowprq 

sometimes prescribed a? • ,^ re stimulant and sudorific. They are 
said to cause nausea and to ’. n J ants In large doses thev are 

vehicle for other medfcines t • E1 . der fl °wer water is used as a 

(Watt. Fair u~lil ^ : 9 es P e cialty m lotions. It js mildly stimulant 
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(Watt, Calc. EM Catf 

Special Opinion _!.& |f pu <1 

application in urticaria ?J /cr » , ttower water is use f ul as an externa', 

er, Poona). P »"ktr. M.D., Deputy Sanitary Commission- 

M , , SAND. 

e,” fr C T S ° f P ‘- ’■ 435 - 

Ve 10 .~»„, ' “ A ^, D ’ (rc ' rm - i Arena, rena, sal b*ui, I/al 
References £ ND „ 5 Ram! - Arab - i **»*, Per*. I 

tears -Sind, r 2 ? ■ Sl . ah 'f A cct.-Bmg., HI., 3 j 2 ; Gaiet- 

ho following account nWB- Zy '.' ; '- '■ ydolK Iml ' 1 ■ 
what will be found ; ii ’ e (JCClirreT, ce of sand in India is an abstract 
Und ln ‘he Manual of the Geology of India (v.s. | 
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Occurrence.— Sand is found in most places along the Indian coast, 
and the rivers and streams of the Peninsula form immense deposits of it. 
Large tracts of blown sand, i.e., sand drifted by the wind, form low hillocks 
on many parts of the Eastern coasts, vis., north of Orissa in the Midna- 
pore District, and southward at intervals along the whole of the East 
coast. The sand is derived from the sea-shore, and blown up into ridges 
at right angles to the prevailing wind. Small patches of it also are some¬ 
times found on the banks of backwaters, and frequently the sand ridges 
extend inland for as far as two or three miles, the ground between the 
ridges being flat, and, in some cases, even marshy. 

On the Malabar coast, sand dunes are equally common, and by ac¬ 
cumulating on spits of sand, they contribute to the formation of lagoons 
or backwaters. In the northern portion of the west coast, about Bombay, 
no sand hills have been observed, probably because the detritus from the 
trap rocks there does not form a suitable material, but further north again, 
in Surat, Broach, and parts of Kathiawar and Cutch, there are consider¬ 
able tracts of blown sand in the neighbourhood of the sea-shore. 

Sand dunes, however, are not confined to the sea-shore, but occur to 
a greater or less exten, along the beds of mo* of t ft ndu^By 

however neither absolutely barren, nor uninhabited; indeed, although 
the population is thin, villages are found throughout it, and immense herds 
of camels, cattle, sheep, and goats are pastured on the scanty vegetation. 
The general direction of the sand-drift is from south-west and south- 
south-west the direction from which strong winds blow during the hot sea¬ 
son and it is evidently from this direction that the sand has accumulated. 
Many of the sand-hills are evidently of great antiquity; they often show 
marks of denudation from the action of rain, and in places are w'orn into 
ravines several feet in depth. 

li is probable that this sand, w'hich is indistinguishable from that of the 
sea-coast, has really been derived from the shore, and that in post-tertiary 
times the Ran of tutch and the lower portion of the Indus valley were 
occupied by the sea. The form of the rocky ridges around Balmir ana 
Jesalmir shows that they were shaped by subaerial not by marine denuda¬ 
tion, and it is probable that the central porLion of the desert was land, whilst 
the Indus valley, the Ran, and the I.uni valley, were occupied by sea. 

Besides the Great Indian Desert, there are other large tracts in the 
Panjab, repeating on a smaller scale the phenomena of the Thar and Raj- 

C utana desert. The most important of these is in the Sind-Sagar Doab, 
etweeri the Indus and Jhelum ; but there is a barren tract in the Rachi.a 
L)o£b between the Chenab and Ravi, and sand-hills occur in places also in 
the Bari Dodb between the Ravi and Sutlej. 

Uses.—Except for mixing with clay to make pottery, etc., or with jjuj e 
for mortar, sand is not much used in India for economic purposes. I he 
clean sharp sand derived from the smaller streams is most employed, as 
sea-sand, owing to the presence of salt, is objectionable. Where hunkar 
lime* is used, surki or pounded brick is preferred to sand, as it makes a 
stronger mortar. A valuable kind of fine sand, much used in Calcutta 


inger 

for making mortar, is cius 
Magrah irt the Hughli 
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Sand-binding Plants. ( W. R. Clark.) 


SAND-BINDING 

Plants. 


Sandal wood, see Santalum album, Linn., Santalaceje. 

c A r>- SAND-BINDING plants. 

Sand-Binding Plants. 

F . Select Extra-tropical Plants, tfS ! 

Madden, Useful Native Plants of Australia, 85, 349, 6 S 7 , 642, 643, 644; 
Man. Madras A dm., II., 27 ; R. & A. Dept. Correspondence regarding 
Sand-binding Plants, 1883 - 83 ; Atrri.-Horli. Sec. Ind. journal (Old 
Senes), IX., 174; Balfour, Cyclop . ind., 111., 518. 

Cultivation of Sand-binding Plants. 

To a certain extent, sand-binding plants grow naturally along the sea 
snores of the Indian Peninsula, and on the margins of the inland sandy 
eserts, and some efforts have been made to cultivate such plants and so 
*he encroachments of sand blowing from the sea-shores, the deserts, 
IU11M 1 beds °* nian .y the great rivers on to the surrounding country. 
_ V ^ver, remains to be done in this direction ; but until the Natives 
inna t0 intePi £ e . nt conception of the value of the efforts being 
nrprioV, ?e Can ^ acco Y n isheci, as at present they are too apt, not ap- 
tlipm 0^x1 con ^ ervat ive design of the cultivation of these plants, to use 
vanr* S ue j» ai ^ *hus destroy their greatest protection from the ad- 
Ti-mc v, on* P, countries have been more fortunate than India 
wl.it Vi 1 ., ra ° and f tj ) 0 great sea dyke owes its stability to these plants, 
GreTt Rrito' 031 cfully protected by Government; along the shores of 
hecn incrf'Ac^J K S n .', L,ncoln and Suffolk, etc., the quantity of dry land has 
areaario ) xv 1 ’ y T Propagation of the Bent Star or Sand Carex (Carcx 
Gascony grass (Elymus arenarius), ahd in the Landes of 

by planting- t’^ -i" recovere d 100,000 acres of land from the blown sand 
tins class of nlanK^^f k pol ! ch P ine (Pinus nmritima). In Australia, too, 
ler enumerates no wf lar S el y utilised ; indeed, Baron F. von Muel- 
menrfs as useful to rnnT fvf 1 ! 8 i° gcnera » man y species of which he recom- 

bl ° Wn Sand HaS aCCUmUlated# 

(Revenue 0 pf the Government of India 

reader some idea^of the efforts u * 11 P erlia ps best convey to the 

this class of plants. have been made in India to cultivate 

Secretary^of H^kccrfl^cvHthe E * Balfou V wrote to the Private 
be made by the Agricultural s ^®sting that an effort might 

on and from the bod of heInd^f ^ ^ th ° loose 3ands blowing 

the south of India in thJr- dU n tbe . Inciian desert, as also the sands in 
of the sand-binding plants otber districts, and that the seeds 

of other desert plant" n t0 l n hls C y clo P ^ a * well as those 

of the sard tracts in°d co and planted a little to windward 

He also^idvocated 1 tlia? U R 6 T* f' th * rowthe edg * of sands, 
plan s should i\ at - Su Pphes of seed of sand-binding and sand-coast 
From Baron F S„°m ?7 ^ tbe Vi «orian Acclimatisation Society, 
the Cape Govern dueller °* the Melbourne Botanic Gardens, and from 
Governments rx p? n and be ad ded that the Bombay and Rdjuut 
indicated. On r^ U d ^ H 80 , ■ doubtless render assistance in the direction 
ment addressed * 11S le1ter » the Revenue and Agricultural Depart- 

Governmentsof l Agri.-Horticultural Societies in India, the 
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Sand-binding Plants. 


CULTIVATION 


The Director , Acclimatization Society , Melbourne , merely referred 
the Government of India to Baron F. von Mueller’s “Select plants 
for industrial culture and naturalisation ” which appeared in 1880, and 
in which all the principal sand-binding plants are enumerated. The 
Agri.*Horticultural Society of India suggested the consultation of a paper 
by Dr. Cleghorn, publ shed in 1855, in the ninth volume of the Journal ol 
the Society, and reproduced by Dr. Balfour in his Cyclopaedia , in which the 
cultivation of various plants indigenous to the sandy tracts in the Madras 
Districts, and their careful preservation under Government direction, is 
recommended for the purpose of consolidating the sands. The Agri -Hor~ 
ticultural Society of Madras reported as to the protection afforded again? 
blowing sands by the planting of Casuarina trees, and furnished a list o 
plants collected amongst the sand-hills to the south of Madras by c 
Superintendent of the Agri.-Horticultural Gardens, many of which, it '' * - 
stated, might prove serviceable in fixing and binding blowing sands. 
Atrri.-Horticnltural Society of the Panjab replied that Hoshmrpur wns 
the only place in tile Province where attempts were made at : reiswtong 
sand encroachments, and that there belts of the den J k < 

(Saccharuin ciliare) were planted with some success , throughout 

likely that any one plant would be found equallyJMM ["X^each 
India. They recommended that the wild an ea *' S a report from 

locality should be tried. The Madras ?^ ern ” e ” J?fZ D tnt* ”F3wh?ch 

Dr. Bidie, in which he enumerated various sand-b.ndin^lants^an oMvmcii 
had been successful in varying circumstance 

Protective measures against the encroachmentsof sand appear to nave c m 
undertaken at various periods in Madra , ' f . t individuals 

success, but as they were mainly 4 iue t of country . 

Dr y Bldte further noted that “at various parts along the Madras coast the 
nhenom^non of natural drifted sand-helps may be seen and that these 
are mainly due to the presence of sand-binding plants, the locality fre¬ 
quented ly these being that of the loose shifting sands. Among the 
varieties of sand-binding plants mentioned by Dr. Bidie, Pandaaus odo- 
ratissiraus is referred to as particularly useful when it is desirable to raise 
ti e sand-drift in large heaps, and at the same line to afford shelter from 
the sea-breeze. The Alexandrian laurel (Calophylluin inophyllum) and 
Phsenix sylvestris are also said to be similarly valuable. Casuan 
muricata, which thrives well near the coast, is mentioned a9 being■ , f 

important agent in the reclamation of waste sandy tracts. J* ® , n 

be a most hardy plant, which will grow down to high-water mat 
amongst loose sand. It acts also under certain conditions as a tr 
of the soil. _ -- ,» tit ...x 

The Superintendent of the Government Botanical Gardens , p*Of >• i- , • 

Provinces and Oudh, advised that sand-binding plants exclusive v - 
not be used as an agent in the reclamation of waste sandy trac s. 
referred to the action of nature in protecting desert oases as pointing _ ‘ 
*he means that should be adopicd in the case of sand-drifts. « fr 
that as these fertile patches are protected by forest vegetation wm c i 
sprung up spontaneously, the action of nature should be jmjia e 
planting suitable trees and shrubs of quick growth in the sand-b.own a 
to be protected. He recommended the planting of the trees in belts, ac l 
more or loss the direction from which the sand is usually blown. He rc 
that in the event of these thriving and becoming established, a cer i 
number of herbaceous plants of a binding character would soon of 
selves make their appearance. Dr. King, Superintendent of the Royal 
Botanic Cardens, Calcutta, considered that the uitability of any particuisi 
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Sand-binding Plants. (W 7 . R Clark*) 


SANDORICUM 

indicum. 


plant for sand-binding purposes was a question depending for its solution 
on local knowledge and local conditions, and said he had no doubt that 
suitable sand-binding plants could always be found in the immediate vici¬ 
nity oi the tract affected, but he doubted the feasibility of any one plant or 
i® ,? P ?^ s _l )C i n g suitable for the widely varying climatic conditions of 
• nciia. I he Bombay Government reported that in Sind some fairly success- 
fui experiments had been made in the neighbourhood of Karachi, and also 
at Manor a, the plant used in the latter place, where the experiments were 
most successful was Ipomzea biloba. The results of successful experiments 
^ ,t |' the ff° ats> foot creeper and thecolocynth plant to stop the sand- 
amts at Dumas near Surat were also referred to. This last experiment 
consisted in making a hedge (of dead bdvals fixed with stakes driven into 
ine ground; in the sandy soil near the border of the firm land. The sand 
owing against the hedge formed a bank, and the belt of land behind 
j effectually protected and creepers grew freely over it. Another 

>c o and was then protected by another hedge, running parallel to the 
lust and so on till the margin of the sea was reached. 

he above may be said to indicate the experiments that have been 
made in India with regard to the propagation of sand-binding plants, but 
ma y ^e saic * that no experiments for this purpose can be successful, unless 
the) are conducted over very considerable areas and under Government , 
supervision, so that the plants grown may be allowed, to the fullest extent 
p ->ssi dc, to effect the purpose for which they are used, and not be interfered 
v i on an\ pretext whatsoever It would be well also, before introducing 
r ° t m a ->road seeds of plants which might not thrive in India, to make 
nlan?c*'* e ,\ inc * l° n ff continued trial of the hardiest and most easily grown 
gL r * ir d, §» e nousi to the various districts in which land protection is neces- 

binHmrr Jf l* st contains the more important and common sand- 

Dinciing plants which occur in India : - 


CULTIVATION 


Acacia arabica, Willd. 

A. eburnea, Willd. 

A. Jacquemontii, B'nth. 
Agave americaua, Linn. 
Agrostis alba, Linn. 

Alhagi maurorum, Desv. 
Andropogon foveolatus, Del. 
A. laniger, Desf. 

Aristida depressa, Rets. 

A. setacea, Rets 

Atriplex nummularia, Lindley. 

Calotropis gj-antea, R.Br. 

C. procera, R.Br. 

Canavalia obtusifolia, DC. 
Cappflris aphylla, Roth. 
spmosa, Linn . 

Casuarina equisetifolia, Forst . 
Cenchrus cathartic us, Del. 

^ montanus, Fees. 

Eleusme aegyptica, Pers. 

E. flagellifera, A ees. 


San . .. SANDORICUM, Cav.; Gen. PL, 

°Tr ! ndicurn » C,w -> Fl. Br. Tnd., I. 

N **VOSi;i 

Bassk^ : Trich ru 

8A ' Spmig. 


Eleusine scindica, Duthie. 
Elionurus hirsutus, Munro. 
Indigofera sp. 

Hydrophylax maritima, Linn. 
Ipomaea biloba, l'or*k. 

Jatropha Cureas, Linn. 

J. glandulifera, Ro\b. 

Lauuaea pinnatifida, Cass. 
Mc-lanocenchris Rovleana, Nees. 
Opuntia Dillenii, //« nv. 
Pandanus odoratissimus, Willd, 
Pennisetum ceuchroides, Ric .. 
Perotis latifolia, Ait 
Pupalia orbiculata, Wight. 
Saccharum ciliare, Antlers, 
Salvadora oleoides. Dene. 

S. persica, Linn. 

Spinifex squarrosus, Linn. 
Sporoboltis orientalis, Kuntil. 
Tamarisk gallica, Linn. 
Zizyphus nummularia, A. 

/, 333 • 
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Vern.— Thitlo , Burm.j Santor, Malay. 

References. RoxbFT, 2 nd., Ed, C.B.C, y 36$; Kura, For. FI. Burnt ., /.> 
217 ; Beddome, FI, Sylv.,55; Gamble, Man. Titnb.,72; Grab., Cat. 
Bomb. PL, 31 ; Mason, Burma, 457, 5 * 5 , 759 ; Bumpkins, Amb., 1 ., 
167, t . 64 ; Lisboa, U. PI, Bomb,, 42 ; Gazetteer , Mysore & Coorg, /., 
52/ JW Forester, I., 363; XJlt., 134; Journ. Agn.~Horti.Soc, 2 nd, 
IX., Sel„ 40 , 57. 

Habitat.—A lofty, evergreen tree of Burma, introduced into Southern 
India. It is distributed to the islands of the Malayan Archipelago. 

Medicine.—Rumphius says that the root, bruised with vinegar and 
water, was used by the Amboyans in his time as a carminative, and that 
some Native practitioners vaunted this preparation as an excellent medi¬ 
cine in cases of diarrhoea and dysentery. 

Food.—The iruit is of the size of an orange, and is occasionally called 
the wild mangosteen, from its resemblance to that fruit. It has a 
fleshy acid pulp and makes a very good jelly, but has a peculiar odour. 
The Natives eat the fruit raw, and esteem it excellent (Mason). Rum- 
phius states that it was much used by the Amboyans, both raw an 
cooked with fish, in place of lemons. 

g. .i_. ^t it.^ T X7m.r.A Cnnnri 

hard 

for the purpose. SANDSTONE. 

Sandstone, Manual, Geology of India, Pi. /., ^69,96^ Pt^ 

Sandstone, Freestone, Millstone Grit, Eng,; Gres, Fr.; Sand- 
stein, Germ. : PlETRA ARBNARfA, Jtal. 

References.— Mason, Burma and Its People , 5<?7> 735; Baden Powell, 
Pb.Pr., 3$, 36 ; Settle. Rep., Central Provinces (Chanda Dist.), 106 ; 
(Upper Godavery Dist.), 5 ; Gazetteers '.—Bombay, VI., //; Central 
Provinces ( 1870 ), 59; Balfour, Cyclop. hid., 111., 519 . 

Occurrence.—T he following account of the occurrence of sandstone in 
India has been mainly abridged from the Manual of Geology {v. sL.c-)- 

The two great rock systems of India, the Vindhyan and the Gond- 
wdna, are essentially sandstone formations. The term —Vindhyan 
tion— W as at first employed as a collective name for the beds in the grc.<w 
rock basin extending in an east and west direction from Sasseram, 
Nimach, a distance of 600 miles, and for 300 miles north and south 
Agra to Hoshangabad. Throughout the greater part of their extent, in ^ 
Vindhyan sandstones are unconform ably related to transition or 
sic rocks; but in the. eastern part of their area, in Bundelkhand and the 
Son valley, they rest upon thick deposits nearly related to themselves, to 
which the name of Lower Vindhyan has been applied, while the original 
Vindhyan formation has now been"distinguished as the Upper Vindhyans. 
The Lower Vindhyan is principally a limestone formation with subordinate 
bands of sandstone and shale, while ;he upper division of the Vindhyan 
system is, in the main, a sandstone formation, with distinct bands oi 
shales, mostly coarse and flaggy. 

The Gondwana system takes its name from the old term applied to 
the countries south of the Narbada valley (formerly the Goad kingdoms, 
and now forming the districts of Jabalpur, Nagpur, and Chhatisgarh in 
the 1 eniral Provinces . Tn this region, the most complete sequence of the 
formations constituting the present Gondw taa system, is to be found, 
although it is, as a whole, very widely distributed in the Indian Peninsula. 
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Uses of Sandstone. 


_ (IK. R. Clark.) SANDSTONE. 

hUls r w e Ca t t i r V h S rl.-ni 3 grou ' D . occu . r in Sikkim. Bhutan, and the Daffla OCCURRENCE 
mian horU ; n *V._ j ® °. n marine jurassic rocks, and capped by Neoco- 
coast Thor^n 1 betwce , n S ' nd and Rdj put ana, and on the east 
valleys of the Nar bad bowe . ver > is south of a line formed by the 

sea at Masulibatam thron S? 1n &? nd1 nort h-east °f a line drawn from the 
Hyderabad ^hemal?^£ a " d Warangal, north-east of 

h&l hills and DamnHn vdt. • of the Gondwana rocks are in the Rajina- 
Chhatisgarh, Chutia" Naeour * lbe c Trib utary Mahdls of Orissa, 

south of the Narbida viil l - * j b f, ^5P e r Son valley and Sdtpura range 
of the. st r ata « composimr n?*» C *5® , Go(Uvari basin. Nearly the whole 
origin. This system alfn . series is probably of fluveatile 

the Tdlchir, Danmda and /anchrf™^ lnt ° ? n upper and lower ser . ies ’ 
referred to the lower whiln fl ncbet groups, with their equivalents, being 
and Jabalpur groups. The rock^o^al 1 ^ Rdjmahal, Mahadeva, 

sandstones and shales of varimfei • th ? se S roups consist mainly of 
strata in the DamuHa <mri T vanous vlnc s > intermixed with coal-bearing 
Mahadevi and Damnda J a balpur groups, with ferruginous bands in the 
KestheiaS gr ° U ^ S and l vith lava or trap in the Rdjmahdl. 
described rondca i ne Wlde Y distributed in the two great systems above 
^neiare found in the Bagh beds which belong to the 
stones^ccuf n , and ot ;Cur to the south of Allirajpur and Bagh. Sand- 
represent the lbe Siwalik and Nahan groups (which 

Hun^Lvanstatu?J?c r and m J ddI e tertiary period of Europe), and at many 
Uses of San<i«f am ° n ^Ti^ e Eocene groups of theSub-HimSlayan series. 

Ind^ has been l**i~? h * ™ te lipon thc ‘ Sandstones ’ of 

the Geological by , Mr * K B ^edlicoU, late Director of 

systems yield in manv^-Lc . * b 5 rocks of the Vindhyan and Gondwdna 
poses. From Chun dr „.uf sand f tones admirably adapted for building pur- 
tured, to Ruphas in Bhartnd^ u the fi , ner stone uscd in Calcutta is pro¬ 
buildings at Delhi the rorL/rtfaf 11 !?* l be stone was taken for all the great 
stone to all the ci^s of t^ D ll' hC T Vmdh - va , n platea ” have furnished sand- 
basms of the lower Vindhyan rArL o S ?? e p ^laces, especially in the southern 
altered into a quartzite andls no loncwi^? sandston . e ls often more or less 
The Gondw&na sandstone is g f . n <iilv freest °ne suitable for fine masonry, 
admirably fine sandstone from tfiis forrd . coa ^ ser l ban the Vindhyan, but 
Places along the ^ at several 

Indian Peninsula Railway and ic iyft b : ar 1 bada valley by the Great 
Khandwa. The sandstones nf th^ * ^* te . nsi v e ty , us cd from Jabalpur to 

ha TheT n t mUCh USedlocal ‘y as bui/dTngstoncs “ rva,hiav/ar and Cutch 

good stone ar aiS 0 h?<?'hppt Cent » ral *° n > e of tlle P en * n sula occasionally affords 
groat .ertia^y seTiest Sind W ° rked at Rajahmundry. ! Of the 

sandstones. Tho • * 1L hniestones are generally preferred to the 

generally too sof> SSlC . sar, dstones of the Sub-Himdlayan zone are 

series has been ™ , u ^ but , the . coarse hard sandstone o‘f the Eocene 
shai, Sabathti andV 1186 ^** tbe b * d stations of Murree, Dharmsala, Dag- 
the sandstones of Bh ^ Uh / ? e ' idcs b " in ^ uscd for budding purposes 
posts; the facility J : irt pur and of Chunar were largely used for telegraph 
ble to obtain nnLTi b which some of the varieties split rendered it possi- 
and t he aotion of ^et long of material which would resist white atlts 
replaced by Dilbrc ' v ® at her. rhese have of late years, however, been 
tu-,-, v galvanised iron, as they were found liable to snap in 

U H T f a / les,> . (BnU)- Sandstones suitable for millstones 

utilised 


two duringr sironcr k ga van, s®d iron, as they were found liable t»> 
and for grindstofiec (Ball), Sandstones suitable for m ; 

locally as such. 3re ^ ound ,n many parts of India, and are 
Sandstone Fin *ui 

> -X! e.-—[ i he well-known flexible sandstones of India are 
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SANSEVIERIA 

zeylanica. 


The Bow-String Hemp. 


785 


obtained at Karidna, 60 miles due west from Delhi. It is a locally decom¬ 
posed condition of a band of gneissose quartzite that is much quarried for 
quernstones (hand-mills) [Man. Geology, In Ha , /., 52).—Ed.] 

SANSEVIERIA, Thumb.; Gen. PL, III., 679. 
Sansevieria zeylanica, Willd. f FI. Br. Ind., VI., 270; ItoioDO- 
The Bow-string Hemp. [ raceme. 

Syn. —-Ic seems doubtful if the Indian plant (S. Roxburghiana, Schult ) 
should be viewed as the same as that met with in Ceylon or distinct. [Sir 
d. D. Hooker (in the forthcoming volume of the Flora of British India) 
appears to regard it as distinct, and a3 possiby indigenous to India, but 
confined to the Western Peninsula and Ceylon. Roxburgh speaks of it 
as cultivated for its fibre. For all practical purposes both spends may be 
regarded as one and the same, and as of equal value for their fibres.— nd.] 
Vern. — Marti', murvd, Hind.; Miirba, murahara, nturgli. gordchakra , 
murgd, viurgdbi , Beng.; Murgali , morwa, ghannasap 'an. Bomb. ; 
Ghrnasaphan, nag fan, Mar.; Murgali, Dec. ; Mar til, marul-kalung , 
Tam.; Mailai , mangi, Salem; Tshama-rada, chdga, saga, Tel.; 
Niyanda, Sing. ; Marura., muruvd, Sans. 

References. — RaxbFI. Ind., Ed. C.B.C., 294 ; Dais. & Gibs., Bomb, hi., 
nr . Unitrf Hnrf. Sub. Cal.. 0^,6 : Trimen , Svs. Cat. Cey. II, $ 3 ; 
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liint a 6 tj 18 : Indian Fibres and Fibrous Substances, Cross, Sevan, 
Kmg & Watt, 45: Christy, New Com. PL, >/., i 3 , ; Man. Madras 

Adm I 36 o • Nicholson. Man. Coimbatore, 4Proceedings of the 
Government of Madras (Resrnue Deft.) {1884), ,67-168 ; Gazetteer, 
Mysore & Coorg, I., 67; Agri.-Horti. Sec. Ind., Trans., VIII. {Pro.), 
381 - Journal (Old Series), III., 23 - 20 , 2*4. 22A, (Sri.), 89-91, [Pro.), 41, 
54, 62, 08 ; IX., 151; [Pro.) 14? ; X., 347 ; ( New Series). /*' . Pro., 1873, 
/ ; VIII. 5 , tl8, 121, I ?4; Ind. Forester, IX., 274 ; X., 89 ; XII., 40. . 

Habitat.—A stemlcss bush, with perennial roots, and a rosette of six to 
eight succulent, radical leaves the inner of which are often 4 feet long and 
end in a long straight spine, the scape, I to 2 feet long, rising from the 
centre of the leaves. Flowers racemose, greenish-white, erect, four to six 
together in clusters. It is found on the eastern coast of India from Bengal 
to Madras; common on the Coromandel coast, in Cumbum, and in the 
Dindigal district. [Dalzell & Gibson say that “ in Malabar, of which coun- 
try it is a native, it does not produce seed/’ In India it may be said to 
exist under cultivation mainly. It is distributed to Ceylon, Java, and the 
coasts of China and Africa.—ZjV/.] . , . . 

Fibre. —From the succulent leaves is extracted a fibre, held in mgn 
esteem by the Natives on account of its elasticity and consequent suitable¬ 
ness for bow-strings. Sir W. Jones says : From the leaves of this plant 

the ancient Hindus extracted a very long elastic thread, called Maurvt, 01 
which they made bow-strings, and which for that reason was ordained by 

[Roxburgh, in 


Menu to form the sacrificial zone of the military classes.” [ 

h:s detailed account of this fibre, makes the following somewi 


<iat interesting 


; I am 


- ..... ...Jined to think that the fine line, called China g ,ahS ' 
iployed for fishing lines, fiddle strings, etc., is made of thes , 

Royhiiriyh time ^vrvulrl cAArvt Uoitn r-.%rr C *.InnPi cr&SS^n 


remark : 

which is _ ^ ___________ 

fibres.”* Roxburgh thus would seem to have regarded China grass 
Rhea as two widely distinct fibres. In his experiments 80ft of thefts 
leaves, yielded 1 lb. o f the clean dry fibre. He, therefore, concluded tnac 
the plant might be cultivated with advantage on account of its fibre.—- ta J 
It is, in fact, easily cultivated. The fibre is used for the preparation of cordage 


Don Id thiji hav 
'ol. IV223, 


: bftft 

Mil. 


1 the Her ha Benoalo alluded to by early travellers.’' £*/• 
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The White Sandal-Wbod Tree. (W. Clark.) 


SANTALUM 

album. 


and matting in the regions where it occurs, and is much valued in Europe 
for ropes used in deep-sea dredgings. In Trichinopoly it is employed for 
the manufacture of paper: but was reported on by Messrs. Cross, Bevan, 
King & Watt as too expensive for the paper-maker, except for very special 
qualities of paper. 

I he fibre is pliant, soft, and silky, and much resembles that of the pine¬ 
apple. It is usually prepared by taking the fresh leaves and placing one 
of them on a smooth board which is raised at one end. The lower 
end of the leaf is then pressed down by the toe of the workman, who 
squats on the plank, and with a blunt knife or piece of iron plate scrapes 
upwards along the surface of the leaf, and thus deprives it of its fleshy 
pulp by successive scrapings, turning he leaf over and over, as may be 
necessary. When the pulp is thoroughly removed, the fibre is washed for 
three or four minutes, and dried in the shade. Washing in brackish or 
salt water or continuous soaking in water is said to destroy the glossy 
white appearance of the fibre. With reference to the strength of Murva fibre 
Dr. Royle made some comparative experiments with this and Agave fibre, 
which showed that the tw'o w^ere about equal in strength. A series of com¬ 
parative experiments was also made in 1838 by the Marine Board of the 
East India Company, who reported that “ it was not equal in strength to 
the Europe or Manilla hemp, but that it seemed to take hot tar as well as 
the latter, and would answer generally for the same purposes as those to 
which the Europe and Manilla cordage is applied.” In a further report 
it was stated that 40 maunds of the fresh plant produced one maund of 
fibre. 1 he expenses, however, of the experiment were high, and the best 
methods of separating the fibre had not been followed. 

1 he thread made from Murva fibre is sometimes w'oven into fine cloths, 
which readily take on various dyes. 

co^ MC i dkine T^ he flcsl W ROOT Is warm to the taste and of a not unplea- 
j n ‘ f >Ur ‘ prescribed by Native practitioners in the form of an elec- 
ouantit”5™™ P ; V «. e com pl R, jrts .and coughs of long standing, to the 
? end " rtho L Of dfo, If SP 00 "* 1 ' 1 . Uv ' cl daily {Aimlieh The juice of the 
of nhlepru ( H nv i 7 ^rninistered to children to clear their throats 

asan ant fote foi ±1 l w? 3) ' Th - e of the root and leaves is used 
as an antidote for snakebite, especially that of the Russell’s vioer (the 

ghannas snake, hence the Mahratta name of GhonnasaphanUDymcTk) 
SANTALUM, Linn. ; Gen. PL, 111., 224. 

t he genus Santalum is described by Bentham & Hooker in the 
Gentici Plantaruin as composed of eight species, all closely allied to one an- 
other; they are indigenous to the East Indies, the Malaya Archipelago Austra- 
he A/. d r a h oV S / ; 'v dS i 0 / ‘r Pac '^ 0cean ;' Santalum album is described in 

S mtrtlfolin^ p 1 {"t”: aS th ® ° nly ndian re P r “cntative of the genus; 

. myTtifohum, Roxb., being regarded as a synonym for S. album and not a 
distinct specif s, nor even a variety, as DeOandolle believed it to he. 

Santalum album, Linn,; FI . Br , Ind., V ., 231 ; Santalacea. 

i he White Sandal-wood tree; Bojs de Santal citrin, Fr ,; 
Weisses Sandelholz, Germ. 

MVRTH-OUOM, jRoxb. ; S. VRRUM, Linn.; SlRIUM MVRTI- 

Vern ~ R °* h ' ; Sandau,m album , Rumph. 

, V. t'hnndal, sandal, chandan, rhandoie (=»the tree), r.aftd chandan 
low wJ V |! ,te wood), Hind. ; Chandan ( — the tree), pitchand. m (- the ycl- 
an ? MSwdrhundun. srihhan<la (-the white Wood). Hlng ; Chand- 

the trii * r Sukhad ( = thc tree), Sind; Chandan. sandal (*» 

chandn,,* c ! l< }^dan (-,the white wood), Bomb.; Gandhncka-koda, 

> ah.; SukU, $u)thud l Guz, j Sundcly shafuhnAh-kaltm (-»th5 

S. 790 


FIBRE. 


MEDICINE, 

Root. 

787 

Juice. 

78S 


789 


790 











Dictionary of the Economic 




SANTALUM 

album. 


Cultivation of the 
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wood), Tari.; Gandhapu-chekka, hari chandanam the yellow wood), 
chandanam, rakta kriskna chandanam, tella chandanam, chanda napu 
chetiu ( = the tree), pita chandanam (yellow wood), Tel.; Gandha , gan- 
dada (=the tree), gandhakd-chekze (=>the wood), Kan.; Chandana - 
mutti (—the tree), tsjandana-marum (the wood). Malay.; San-la-ku, 
ka-ra-mai, san-da-ku,msaphiyu, Burm.; Rat-hihiri (=the wood), Sing.; 
Chandana, (—the tree), krishna chandanam (the dark coloured heart- 
wood), pitachandana (yellow sandal), srikhanda (white sandal I. malayana, 
bhadrasri, gandhasra, hari chandana (fine old wood). Sans.; Sandal - 
abiyaa (=3 the wood), Arab.; S .ndal supcd (=*the white wood), PfiRS. ; 
Tan-muh , Chinese. 

References.—Z)C., Prodr.. XIV., 683 ; Roxb.y FI. Ind. f Ed. C.B.C., Id8i 

Voigt , Hort. Sub. Cal.. 303; Brandis , For. FI., 3g8 : Kura, For* 
FI. Burm., II., 329; Bed-dome , FI. Sylv., t. 256; Gamble. Man* 
Timb., 321; Dais. & Gibs., Bomb . FI.. 224; Graham , Cat. Bcmb~ 
Pi., f77; Sir W. Elliot. FI. Andhr., 34. 68, too, 184. t62, 175 i bt r 
I V. Jones, Treat. PI. Ind., V., .84 / Rumphius, Amb 
Pharm. Ind., 197 , ,p>7 ; AfriVr's* Pharm., 293; Fluck. & Hanb.j 

Pharmacog.,599; U* S. Dispens ., 75 ** Ed.,103?, i745t Fleming, Med. 

PI. & Drug' (Asiatic Re: r., XI.) 181 ; Ai.ishe, Mat. Ind., h, 3” > 
O' Sh a ugh ness v, Dispens532; Irvine, Mat. Med. Fatna,20; 

Medical Topag ., / jo ; Moodeen Sheriff, Supp. Pharm. Ind.,223 


2nd Ed..751; Year-Book Pharm., l879> 4^7 / 7^2, 70 «J ■ 
V/i / Womb Prod 338 ; Baden Powell, Po. Pr., 369 ; Drury , i . 

Pi nt’ JsT Vscful PIBomb. -Vol. XXV , Bomb. Gas.), 133, 204 , 
fl. tna.,3oj, J f j. ... no. 2io ' Lew Bullet - 


rsS.iSQi Buchanan, Journey through Mysore and Canara, &c „ Vol, 

/, i£6, 202; 11 ., n 7 , ’12,53b,- 111 ., 192; Man. Madras Adm., Vol I., 
362* II ,72; Moore, Alan. Trichmopoiy, 79 ; Grxbble, Man. Cuddapak , 
7 / /Bombay Admin. Rep., 1872-73, 375 ; Gazetteers '.—Bombay, IV., 23; 
VII., 40, 41; VIII., 261; XV. Pt. II., 70; XVIII., 44 i Mysore & 
Coorg, I., 50, 66 ; III., 2i; Agri.-Horti. Soc. Ind.: — Transactions, II. f 
(Abb.) 314; Journal {New Series), I., 179 : Ind. Forester, I., 28; II., 19 l 
III., 271 • VI., 321 ; VII., 1; VIII., 411: IX., 63, 75 i * , 199 , 247. 262, 
318, 403, 550; XI., 273; Spoils' Encycl., 1430, 1527; Balfour , Cyclop . 
Ind., HI., 577 . 

Habitat.—A small, evergreen tree, which rarely attains a height 
40 feet. It grows naturally in the drier parts of Mysore, Coimbatore, . 
Salem districts and is extended south to Madura and north to j ljcate * 
found generally at elevations of from 2,000 to 3,000 feet. It ,s ^ ^ 1 

tree, and suffers much from accidental injuries inflated on the bar* t ‘ 
stem, so that it flourishes most when protected by hedgerows and tno y 
jungles. It is cultivated and grows well in Bombay, Poona, an . ^ er . q 
and some parts of Northern india; but in regions out of its indigeno 
habitat, it usually loses to a great extent, if not altogether, the aroma ic 

heartwood for which it is chiefly valued. 

CULTIVATION. 


Before Mysore came under the protection of the Kast India Company 
no pains were taken in the cultivation of this valuable tree, although it was 
even then a Government monopoly, and very severe laws existed to pre¬ 
vent an;, person from cutting sandal-wood without permission. It would 
thus appear that fears were entertained that the supply of sandal-wood, at 
that time, seemed likely to become diminished ; but better means of pro¬ 
pagation and cultivation have since boon instituted, and as it still conti¬ 
nues a Government monopoly, the supp!) of the wood has gradually 
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Sandal-Wood Tree in Mysore. (IV. R. Clark.) 


SANTALUM 
album. 


increased, and its quality improved. In Madras cultivation of the wood is CULTIVATION 
tree, but the chief olantahnnQ -- j r_. v*.~ in 


f _ 1 . /| 7 . ; 'x - ; mipiuvuu. in maaras cum ,^,v., —-- 

cbl ® f plantations are in the reserved forest. In Mysore, on the 
ihn (as already stated), the industry is a State monopoly. Formerly 

most of C ] 1! ? y S ? r j? d through the agency of birds, but now, in 

SS2 T°, d districts, immense plantations of the young trees 

the secondly ear ^their growth^ 3 mt ° the ° pen in the begin " ing of 

bv Forest SS k° 1 ?I 0wing sandaI wood have been much discussed 
follows •- “Tho genera conclusions arrived at seems to be as 

o d V v S knd ^--gathered while quite fresh, spread out 

The seed is tlipn c n P m a , d Pl P ^ be ^ ore the beginning of the rains, 
and leaf manure FV on ^ e P°: J^st covered with a mixture of sand 
wards the beds are* ben t^ e plants are transplanted, a year after- 
anv litter nt hand pt constantly covered with old leaves, dead grass or 

'rSirc^t 

wit d h 

TransDlantimr hplinc ^ndal comes up naturally, in thickets and hedges, 
thorough!v mnlctpn ^1 following year, as soon as the ground is 
ri e d T.vvav^tn nitc ° ^ raias / Plie depots are lifted" and car- 

remoted V frn m P i’ ne ^ y fiUed U P Wltb fl *csb mould. One tile is gently 
the othprVl * r seedbn £> and the cylinder of earth and root resting on 
rem i nd 1 f. ,s sl, PP ed iato , the .ground. The earth is filled in, and the 
or two £ gent ^ P u cd out * T be P^ anls should be watered fora day 
from 1S6S ^ ° Ut ' L n s * tu sow ings of sandal seed were tried 

it was not n^v 8 l n Mysore, but the results were most unsuccessful, and 
was attend It 6 ,ntroduc . t,o n of tilepot nurseries that regular planting 
beenS^ i ; d ^‘ fcb an Y,dainty of success. Sandal sowings in situ havf 
results were m t f' a— > V? er : stor oil, and other plants as nurses, but the 
ments. Douhtlr^^b 1 ^ly favourable to invite a repetition of the experi- 
the same time the d • ? sbade afforded by these plants is beneficial, but at 
that of very c ner^ tic'weed P ,a « t * fc J° d . andon subsoil moisture is similar to 
root-cuttings which would S f£ d ? cuttm £ s cannot be propagated, even 
(A I,k teflT d> ‘T in Practice a failure ” 

and suffers much durina- t»,«V \ e ^aa^aJ-wood tree is a slow grower 

animals. Thus, in the .sanicoan^^f « S J lfe v? r0 r n ii tl,e de P redat, ^ ns of 
“ Durine the first vpar c” ,4 P a P er > we find the following passage 

in height but want of ’aut ntion 'in"keeping thT pll nf P suddV° ^ -thfl 

“ f'ZfP > Xw P'an^^relha^i* 

pit StS ,' l t ,° f th r e first >" ar - 0,1 S° od ^oil in a yard cube 

second year from Jfd! ^ * 1 °' *° 2 feet «" height at the Jnd of the 
the Sandal will nm* ^ 9 n nc ! w A ei ? planted side by side with Casiiarina. 
growth is not mai as . ,on ‘? y be V^ er tban the Casuarina ; but this rapid 
considerable bsyond ^ ie first few years, and there are always 

ing side bv side r fJ)^ es amun ^ Sandal trees of the same age, and grow- 
mies and nt ti ^ hen young, Sandal has to contend with many enc- 
aDDCfuannr. f n end V v ° or tbrcc years there are more differences in the 
aee Tl ^ ° 1 \ e S roNVt " l k a n with Cnsuarinas ot Blue gums of the same 
tributes fn 1 s l uccu l ,>nt character of the leaves of Sandal doubtless con- 

hl , r Sandcii ' ader l ' iein the fav urite food for hares and deer. When plant- 
off'hares Vf USU f l y nec cssary to place thorns over each plant to keep 
spotted deer are abundant in the locality, it becomes ncces- 

^1____ f .r -r o__ 
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commercial maturity, t\e. f the age at which it pays best to cut it down at 27 
to 30 years. At this period the heartwood is weil developed (*.<?., at a general 
depth of about 2 inches below the surface), and the growth of this is so slow 
that it cannot in a year attain an increased value equal to the interest on its 
present selling price, plus the value of the space it would occupy. It is 
therefore found most profitable to cut it down between the age of 27 to 30 
years.” “ It is felled at the end of the year, the largest roots which com 
tain a very fine quality of the wood uprooted, and the trees are stripped of 
their bark and conveyed to various dep6ts, where they are cut into billets 
which are carefully dressed and sorted according to the quality of the 
wood. These billets form the Sandal-wood of commerce and are sold by 
weight at an annual auction where Native merchants congregate from all 
parts of India to make purchases. The pieces that are straight and have 
most heartwood fetch the highest prices, as the fragrance for which they 
are so much prized depends on the presence of essential oil which is chiefly 
situated in the dark central wood of the tree” ( Dr . G. Btdie, Memorandum 
cn Sandalwood), . , . . 

Oil.—The seeds of the Sandal-wood tree yield by expression a tnic 
and viscid oil, which is burnt by the poorer classes in lamps. Sandal-uuoa 
essential oil is distilled from the wood. 1 he roots yieh the arges_qu 1 - 

tity and finest quality. The white or sap wood is rejected ^ distillation. 

The yield is about 2i per cent. Sandal-wood oil is transparent, hut of a 
me >ieia aooui ^,1 . favoured of Indian perfumes. 


pale yellow colour, and is 
especially among Muhammadan gentlemen. 

It has a resinous taste and a peculiar odour. 


Its specific gravity is 


and' boils at 3O0-34°°C. The oil consists of two substances boiling at 300 
and tio°C. respectively, and answering to the formulae H 24 U anci '■'is 
H O The latter of these bodies is an alcohol, and the former the corre- 
spending aldehyde. Phosphoric anhydride absorbs water from both, con¬ 
verting them into hydrocarbons of the formula C[ 5 H ffl and C ls H S4 respec- 
tively.^ 

“ The Mysore Government has long had establishments for extracting 
the oil, which is sold at the annual auction along with the wood, and 
chiefly bought up for exp rtation to China and Arabia. It is procure 
from the wood by distillation, the roots yielding the largest quantity 
and finest quality of oil. The body of the still is a large globular clay 
with a circular mouth, and is about 2,V deep by 6 £' in circumference at 
bilge. No capital is used, but the mouth of the still when charged is dose ^ 
wiih a clay lid, having a small hole in its centre, through which a bant cop- 
pur tube about 5*/ long is passed for the escape of the vapour. 'I he lower 
end of the tube is conveyed inside a copper receiver, placed in a large por¬ 
ous vessel containing cold water. When preparing the Sandal for dis¬ 
tillation, the white or sapwood is rejected, and the heartwood is cut into 
small chips. Distillation is slowly carried on for ten days and nights, by 
which time the whole of the oil is extracted. A: the water from lime to 
i me gets low in the still, fresh supplies are added from the refrigeratory. 
The quantity of oil yielded by wood of good quality is at ihe rate of 10 oz» 
per mavnd Memo ,<n Sandal wood) . In Spons’ Encyclopaedia it is 

slated that ‘‘the yield from good wood is at. the rate of 2$ per cent.^; 
European distillers do not succeed in getting more than 30 oz. from 1 owl. 

Medicine.?—Sandal-wood is described in Hindu medical works '* as 
bitter, cooling, astringent, and useful in biliousness, vortiiting, fever, ihrst, 


and hc?at of the 
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application to the skin in erysipelas, prurigo, and sudamina” ( U. C. Dutt 

Hind. Mat. Med.). Ground up with water into a paste, it is commonly ap¬ 
plied to local inflammations, to the temples in fevers, and to skin diseases, 
to allay heat and pruritus. It also acts ns a diaphoretic. Sometimes a 
paste is made together with the juices of herbs, such as purslain, night¬ 
shade, etc (Dymock). The author of Makheun-ul-Advoiya describes 
the wood as cold and dry, cardiac, tonic, astringent, alexipharmic, anti¬ 
aphrodisiac, a resolvent of inflammatory swellings, etc. He recommends 
an emulsion in bilious fever on account of its cooling and protective in¬ 
fluence oyer the heart, brain, stomach, etc. In the Konkans, Sandal-wood 
oil with lime-juice and camphor is used as a cooling application to eruptions, 
etc., and a conserve of sandal-wood made by boiling the wood cut up in 
small pieces until it is quite soft, with water in which a small quantity of 
impure carbonate of soda has been dissolved, and then preserving it in 
a thick syrup, is taken internally for the same purpose. In cases of 
morbid thirst the powder of the wood is recommended to be taken in 
cocoanut water, and in hot weather, after bathing, it is rubbed over the 
skin to cool it, allay the irritation of prickly heat, and check too copious 
perspiration ( Murray ; U. C. Dutt; Lisbon). From very ancient times 
Sandal-wood, in one or other of its forms, has been regarded throughout 
eastern countries as a very valuable remedy for gonorrhoea, Thus we find 1 
Ainsiie stating that Sandal-wood in powder was given, in cow’s milk, by 
the Vytians in this class of cases, and Rumphius also says that it was , 
much esteemed by the Natives of Amboyna for the same purpose. Dr. | 
Henderson of^ Glasgow was the first who directed the attention of 1 
European physicians to the use of the oil as a remedy for that disease, and j 
since hi time it has been employed internally in many cases where copaiba | 
and cubebs had previously failed. Its action is similar to that of copaiba. I 
ut it. does not communicate an unpleasant odour to the urine as the latter 
substance does. 

__ r usuall Y £ lven in doses of 10 to 30 minims, twice daily, either in 
capsules or as an emulsion. 

eonorrhfEa* ^ V, TI \ e 0,1 '? used internally as a remedy for 

• V} V 1 ’ **P ' v!t h waier on a stone, is used as an 

AWftlrt « Thp >;l ^ \ C ' Z " 1 J. //. Thornton, B.A.. M B., 

ffonorrhcca Tlip , vn ’V her a °, ne °t wlttl copaiba, is a very good remedy for 

jgsSfAs sShSTSIwl” S U S; 

~r££L?£i lache^Krif,. ' C ~ y Brm ’ h imWM 

W ™ ? r i irritation in various skin diseases” (Assistant 

fo^ headache Central Provinces). Used locally 

dist ufm Surgeon Nehal Sing, Sahamnport). " Hie oil, 

ao-e is tried in ormn°°L' d, ? sol . ve d in Spirit or mixed with sugar or mucil- 
»k \ ,8 orrhoea in doses of 30 drops moining and evening*, and 

S (Assistant Su Jeon N. I Banerji, Etowah). 

_i | 1S used as a cooling application to the temple incase 

\°. the bod y in general in prickly heat 55 (Assistant 
1 .’ £ X.J*' Gupta, Bankipore). “ The wood ground up with water into a 
whpn w foul ] d ver y efficaceous in pruritus, more particularly 

when due to heat, and also in sudamina 55 (Civil Surgeon D. Bastt, baril 

,o —- 1 -. «- - u ~, mild 
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f ^ bolus of ground sandal checks hsemopi vsis in its 

/? Afw /?• t w,ce a da y for two or three days ” (Native Surgco 

k adrns Presidency). 

|„. v ; s |, u °7 he Wpod-Sapwood white and scentless; heartwnod yel 
19 3tr °ngly scented, very hard, dose-grained, and oily. Weigh 
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about t 3 i* 5 lb per cubic foot. According to the size and age of the tree the 
heartwood is of a light or dark yellow colour. In good specimens it has a 
smooth even contour, without a blemish or crack, and is surrounded by 
from 1 to 2 inches of sapvvood. The spotted wood, known in Kana- 
rese as ndgd and ndwal kanu —snake’s and peacock’s eye -for which 
Natives will often pay an enhanced price, is caused by the death of adven¬ 
titious buds, the course of which from their origin upwards can be traced 
by a dark line of rich deposit appearing on longitudinal section as more 
or less annular spots. White ants will not touch perfect heartwood, but 
the white wood is often eaten extensively by them, and so through it the 
heartwood suffers (Ind. Forester). 

Domestic and Sacred.—Throughout the East, Sandal-wood is much 
valued for a variety of domestic purposes. The essential oil forms the 
bas : s of many of the ottos distilled in India, and alone has a peculiar fra¬ 
grance much valued by the Natives for toilet purposes. The paste obtain¬ 
ed by rubbing the wood on a stone with a little water is used for paint¬ 
ing the body after bathing and is employed for making the Sharaand 
or caste-marks of the Natives, especially in Southern India. 

Sandal-wood carving is an established industry in some par so 
country. Richly carveB boxes, cabinrts, work tables, walking-Jirfcs, 

int Xt,d ^enters* largT'y the venous ceremonies of the 

Hindus. Rlols are carvfd fn it. An emulsion of the wood is. ? .venas 
-.n o{ferine to the gods and an incense made of the wood is burned 
before Them. Large quantities are used by the Pars.s in their fire temples. 
Rich Natives sometimes employ sandal-wood for cremating their dead re¬ 
latives, and all, both rich and poor, add at least one piece of the wood 
to the funeral pile (U, C. Dutt ). 

TRADE IN SANDAL-WOOD. 

A considerable trade in Sandal-wood has existed in India £ rc > m a ” 
early date Thus, in 1825, Milburn wrote : “ The produce of the (Malabar) 
coast is about 2,000 candies per annum and sometimes more. The Com¬ 
pany used to send about 800 candies to China 5 ad the remainder was sent 
by private traders to Bengal, Bombay, Cutch, and Muscat. The ~ 
pany’s Resident makes the purchase from the merchants on the sea-co* 
for ready money. These have always on hand a considerable stoc , 
sandal rather improves by keeping.” [The figures of the modern trade ar 
returned in value, not quantity, but such as they are, the trade statistic, 
afford a tangible conception of the chief transactions. In the Coastwise 
returns of India, Madras is shown as sending to Bombay a large quanti y 
ofornamental wood,” but in the Statistics of Foreign trade * 
mer.ied wood ” is defined as Sandal, Ebony and other sorts. I he 
returns of Foreign transactions moreover exhibit the exact shares taken by 
each of these sorts. It may be said that the foreign exports of sandal¬ 
wood from Bombay necessitate that almost the whole of the coastwise 
transactions from Madras to Bombay should oe in sandal-wood. With 
these explanatory remarks the figures of the trade may be here exhibited. 
The total expor were in 1(89*90 valued at 810,09.152. ot whir^ 

Madras furnished 87,70,791 worth, and of these Madras exports Bombay 
tool: R5,51,003 worth. But Bombay also exported coastwise 82,28.7^ 
worth, the major portion of which went to ports within the president , y 
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Bengal exported next to no ‘ ornamental woods,” but it imported from 
Bombay £32,640 worth and from Madras R 1,400 worth. Burma imported 
coastwise £15,288 worth from Bombay and R8,ogo worth from Madras. 

I he net result of these coastwise transactions may be said to demonstrate 
Bombay port as the great Indian (as it will also be shown to be the great 
foreign) emporium for sandal-wood. It obtains annually between 5 and 
0 lakhs of rupees worth from the Madras presidency and about 1* lakhs 
of rupees worth from Bombay presidency ports. From these sources, 
therefore, it may he accepted Bombay port town receives its supplies to meet 
its internal and external traffic in this article. 

The Foreign trade may now be dealt with. The imports from foreign 
countries arc not very important. They were valued at £16,404 in 1885-86, 
but the trade seems to be declining for, in 1889-90, they stood at R4>i15- lt 
ma\ be regarded as somewhat remarkable that India should import any 
sandal-wood at all from foreign countries. Of last year’s transactions the 
Straits Settlements supplied £3,780, mostly to Madras. Of these foreign 
imports ?bout bait’ a r e usually re-exported and mostly to France and Ceylon. 

I he traffic in Indian sandal-wood is, however, the item of chief importance in 
the foreign trade. During the past five years the exports were valued at 
R4,44241 > 1885-86; 1*4,75,038 in 1886-87; 1*6,51,316 in 1887-88; 
^ 5 >° 5 »°f 3 in 1888-89'» and R 6,39,455 in 1889-90. The analysis of last year’s 
n j aCtl ° nS revea ^ s tbe fact that Bombay furnished R 4 » 36»397 worth and 
Madras the balance, vie , R2,03,058. The receiving countries were China 
(Hong-Kong 83,51,040 and Treaty Ports 1*57,239), France (Ri,15,172), 
Germany (1*75,202), the United Kingdom (£27,158), and other countries 
the remainder (say, R 13,000). It would thus appear that England takes 
very little of the Indian sandal-wood and that China is the chief market.— 
if '*P lct ' E f oy i\ Pr 0 c *i] Dymock states that “ Bombay alone imports annu- 
aiiy iroiu the Malabar coast from 700 to 80O tons of the wood and about 
I2,ooo0) of the oil. 1 he wood is sold in Bombay at from R120 to 
v'y P< fk 21 maunds . (5I cwts.), while the oil is worth about 

per id. “ I he revenue derived from the sale of sandal-wood forms 
PJ'‘"i' pa , 1 '’® m of forest revenue in Mysore. In 1S66-67, R 74 . 59 8 

South V fn Ue ° f st . 0, ' k bcin? R«’W>.32»- From the forests of 

i >1 1 a r a 'J c ^ others on the western coast a large revenue is realised 

year, ” (DrZry, 34 ° f ,UPeeS ^ Clght 

vjantoninum, see Artemisia maritima, Linn .; I., 324; Composites. 
SAPINDUS, Linn. • Gen . P/., /,, 404, 

0 . « I 24 , j * : Safikdaceje. 

Sapmdus attenuatus, Wall; FI. Br. Ind /., 684 / Wight, Ic. 3 1. 

Sy r‘7i?' R u? E ?’ / SCYTALIA RUBRA, Roxb. : NrPHELIUM RUBRUM, 

is.L/on, Wight; Euphoria verticillata, Wall.; E. feu bra, Royle. 

V LbpTh^; ASSAM; Achatta - Nepal; SirhMngchir, 

Re ^i en r eS '7*w 4 -’ FL M -> C.B.C., 329 ; Kura, For. FI. Bm .: ., /., 

298; Gamble, Man. limb., 97; Tram Agri -Hart: Soc. ltd., VII., 7 ». 

S l' rub or snia11 tree of the Eastern Hitndlava, Assam, and 
Eastern Bengal, down to Chittagong. 

whirt°? f '',.T/ P u rod “ ce ? a rec l or dark purple PRUit of the site of an olive, ] 
which t> eaten by the Natives in Sylhet. 
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Sapindus Mukorossi, Garin.; FI. Br. Ind., /., 6S3 . 

The Soap-nut Tree of North India. 

Syn. —With reference to this species, Mr. W. P. IHiern in the Flora 
British India writes :—“ There are two forms of this tree, one with obtuse y 
or shortly, and suddenly accuminate, leaflets (S. detergens, Roxb e 
other with more lanceolate acuminate leaflets (S, acuminata, Wall; a so 1 
Royle, III., 139), sometimes as stated by Dr. Royle with the rachis of the 
leaves very narrowly bordered. 

Vern.— Ritha, aritha, dadan, kanmar , Mind. ; Ritha, Beng. ; ltd, Uriya , 
Dodan ( = the tree), ritha, aritha, haritha (=sthe fruit), Pb.j Kanmar, 
N.-VV. P. ; Kanmar, ritha , Bomb.; Phenila, urista. Sans. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 332; Voigt, Hort. Sub. Cal., 
94; Brandis , For. El., 107 ; Gamble , Man. Titnb., 96; Stewart, Pb.•> 
32 ; Irvine, Mat . Med., Patna , 7 ; Med. Top. Ajmere,'{ 25 t j’ ‘ VI!?.* fbin~ 
Thirty-five years in the East, II., 34 r * Baden Powell, Pb. I r., 33 • ■‘ 
son. Him. Diet., 307, 747; Drury , f/. PI., 384; Rovle, 

137; Watson, Ref %S ; Balfour, Cyclop., HI*. S3'! Treasury of Bot., M7, 
Gazetteers'. — Orissa, II.? r 7 0, Ahp. vi.;X.-W. Provinccs, IV. } Ixx. , 
Punjab, Gurdashur , 55; Ind. Forester :-II., i75 ;2IK,^, S' 

IX., is; XII., 58; XIII.. s*; Atrn.-Horli.Soc. Ind. Trans, Vli7*, 
Journal, IV.,i’Q5; VIII. {Sel.), H9 / IX., 4 r °. 

Habitat.—A handsome, deciduous tree, with grey_? r distributed to 

ass&'tfaS; xetsgs - 

^Dyc—["Sortie of the tinctorial results for which the Indian dyer is fa- 
m ous y c,n L only be produced, it is said if the fabric be first washed, the 
fruits of this tree being* employed as the detergent. Ba.j 

Gum.—A gum (?) obtained from this tree was sent by the Madras 
Forest Department to the Amsterdam Exhibition. # 

Oil.—The fruit contains a principle named sapontne, and a fixed oil 
is derived from it by expression. It is to the presence of this principle 
that they owe their chief value as a substitute for soap. . 

Medicine. —The fruits are used internally in cases of s ah vat ion, epi¬ 
lepsy, and as an expectorant. They are also recommended by Nan 
practitioners for the cure of chlorosis. Honigberger states *| c 

seeds pounded with water are said often to put an end to ^ an epi P 
paroxysm, a small quantity being introduced into the patient s mou • 
Fodder.—The leaves are given to cattle as fodder. j 

Structure of the Wood.—Light yellow, moderately hard, compa , 
close grained. Weight 44 ft per cubic foot. It is not used. . . t | ie 

Domestic.—[It is perhaps scarcely necessary to have to say tna 
fruits of this tree are largely used as a soap substitute, both tor wa *_ 
clothes and the hair. Stewart thinks that Vigne was in error when ne ^ 
a decoction was employed to make the hair grow. The reader snou 
suit the article Detergents, Vo!. III., 84.-85, tor further particulars- f * 1 
Trade.—Soap-nuts are exported from the Kumdon forest aivi=>i° 
the extent of 20 tons per annum (Atkinson). 

S. trifoliatus, Linn.; Fl. Br. bid., I, 682; Wight, III ., /. 5 r - 

The Soap-nut Tree of South India. 

Syn.—S. e margin at us, Vahl. / S. laurifolia, Vc.hl.; S. Aca 
Roxb •; S. abstergens, Roxb. TJ n vnr k, 

Vera.—(The fruit—) Ritha, Hind, j Bara-ritha. ritha. BbHG- [ ,L lMr * 
IIchar, tfukta maya, rettia, Uriya; Riil i, C. P.; Rkita, r n ‘. c - 
Rithc , r in gin, ritha, rita, Mar.; Arithan, aritha, G\JZ. } Ritha, 
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Pounanga, pondn-kotlai, puvandi, puvanti, Tam Kunkudu chcttu, 
I'ukuaxc, konkudiiy Itunkudu-kdyalu , kukudu-kayalu, Tel.; Antal ci > 
artala, thalay rnarathu . kukatc-kdyi , kagate, antawala, Kan.; Uruanjik- 
' in y ci iP°n }l a n -kol ta, anta, rarak , Malay; Miavmen-s u r-k he-s i , mcevmc- 
suc-khntt, Burm.5 Thalay marutfw, tmta-wdla, puvella, puncrai, gas- 
pcnelu, Sing.; Phenila , phalam, Sans.; finduk-irhindt 

(Indian Filbert), Arab. ; Bindake hindi (Ainslie) rate*, Pers. 

Note.—I t seems likely that some of the above vern names refer to S. mukorossi. 

R efer e necs.—DC., Prod., 60S; Roxb., Ft. Ind. , Ed. C.B.C., 33 '; 
Voigt, Hart. Sub. Cal., 92; Brandis, For. FI., 106 ; Beddomc . FI. Sv^-t 
i->S 4 ; Gamble. Man. Timb.tf; Dale. & Gibs., Bomb. FI., 34 . 3 $i 
Graham, Cat. Bomb. PL, 29 ; Mason, Burma and Its People, S'7 , 75-' • 
Sir W. Elliot, Ft. Andhr., 102, 103; Rheede, Hort. Mai., IV., 43 , 
! 9 i, Aln ,’ ¥ at - Ind -’ 11 3 'S; O’Skaughncssy, Bang. Dispens-, 

V *jJ ts ; Irvine, Mat. Med., Patna, Si ; MoocLeen Sheriff, 

Supp, I harm. Ind., 224• also Mat. Med. S. Ind. (in MSS.), Nos . 
M S 2t , r93 r> U ' C • Dut J> Mat ’ Med. Hind., 3 ( 3 ; S. Arjun, Cat. 
Bomb. Si rugs, 24; K. L. Dc, Indig. Druns, Ind., 104; Mur¬ 
ray II. & Drugs, Sind, 67; Bidie, Cat. Raw Pr., Paris Kxh ., 
5T, 6j, 104, 121 ; Dymock. Mat. Med. IV. Ind., 2nd Ed., 188; Dymork, 
W arden & Hooper Pharmacog, Ind., 1 ., 36 y ; Year-Book Pharm., 
io * B ir d™aod, B mib. Prod., 1$, 27Q, 341; D> ury, U. PI. Ind.. 

Him Dist • (*•» Ni-W. P- Gaz.), 3 u 7 ; Useful PI. 
Bomb. (XXV., Bomb. Gas.) $t, 216, 252 , 272; Man. Madras Adm., 
P* 3 ( 4 i IT, 83 ; Nicholson, Man. Coimbatore, 407; Morris, Account 
(jodavery, 18; Bosrzdl, Man., Nell ore, 96’; Moore. Man., Trichina - 
polv. So; Gribblc, Man., Cuddapah Dist.. 203 ; Settle. Rep.. Central 
t rovtnccs, Chanda. App., VI; Gazetteers: — Bombay, V., 2?$; VI., 
ly; XIII., 26; XV., 75; N.-W. l\, I., 79; IV ., Dx; Mvsore & 
Lvorg, I. * 52. 59 ; III., 22; hu ForesterII., 175 ; III., 201 ; IX., 4 l 3 ; 
X -> S 4 *> ; XII., App. Jo ; Balfour, Cyclop. Ind., Ill , s 3 r. 

Habitat.—-A large, handsome tree, common about villages in South 
India and Ceylon. It is cultivated in Bengal, where it is doubtfully indi- 
^n°us. There arc said to be two forms-one with acuminate leaves, 
the other with emarginate pubescent leaves. 

product** ^ * S Sa *^ t0 a & um * ^ ut nothing is known regarding this 

Oil. A semi.sol id oil is evtracted from the kernel of the fruit This 

FRU?I^S/fiaMs ‘ l^Llv bul J S • e? | rdc ' 1 l as t0 ° c ? st 'y for general use. The 
see Determents, IH.,“84. USC Southern Indla as a soap substitute; 

fr n n MedlC!ne ‘ _ ' T | lie S 0 ^ p ; lsruT has been used medicinally bv the Hindus 
madan Phann^Ltla^^^fT a . fte ™ards adopted into the Muham- 
uses ; n earlv tiniest talif. r 16 account of its reputed action and 

Iht fruiH, at fiS ^ k f"v r0 ? lhe M ;,khzau.d-Ad-wiya—“ The PULP of 
and alcxioharmir • f V ^ eetis ^ a l terw . ar ds very bitter $ it is hot and dry, tonic 
rubbed in water until?* *1 ^Y ine an d sherbet cure colic; one miskal 

have been hitton * s ' ja P s and then strained, may be given to people who 
or cholera Tin ’ ven f omous reptiles, and to those -ulTering from diatrhcea 
Of n ! four grains may be given by the nose, in all kinds 

and rneUnrh msensibility. Fumigations with it are useful in hysteria 
vinep-or 7 f i X) externally it may be applied, made into a plaster with 
said Vi Vr» V r eS 0i an d to scrofulous swellings. The root is 

' j __ * us , u ‘ an expectorant. Pessaries made of the kernel of the 
• \ '! to . the uterus in child-birth and arnenorrhcca. Or e 

r , ‘ P a jP» wtth one-eighth of a miskal of Scammonv, acts as a brisk 

tt ms,,e men tions its use by the Vvtians as an expectorant in 
so sa y s : “ I have been informed by my friend Dr. Sher¬ 
wood tnat he has kno.v n several instances of the ^od effects of putting a 
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little of the seeds formed by the soap-nut of this tree into the mouth of a 
person in an epileptic fit, by which means he was instantly brought to his 
recollection.” It is used also by Native practitioners as an anthelmintic 
( Dymock , AM* Med. W. Ind.). Moodeen Sheriff, in his Materia Med tea 
of Southern India, gives a long account of the physiological actions and 
therapeutic uses of the Soap-nut. The following abstract may be here 
given :—The pericarp or pulp and kernel of the fruit, when given internally, 
is emetic, nauseant, and expectorant, and may be used successfully as a sub¬ 
stitute tor Ipecacuanha, to which it is equal, if not superior, in its effects. A 
thick watery solution of the drug is often dropped into the nostrils o 
patients suffering from hemicrania, hysteria, and epilepsy, and with g00c 
effect, Moodeen Sheriff is inclined to think, from his own experience o 
this method of administration. The same writer goes on to say that he ^ 
seen, in his own practice, the application of a poultice made with ie *>o«.p 
nut relieve the pain and swelling in parts bitten by scorpions an c - 
pedes. He states, however, that it has no anthelmintic properties, as he nas 
used it in very large doses for the removal of intestinal P ar ^, l Jf s ’ . onve . 
out any effect further than emesis and slight purgation. The m 
nient mode of administration is in the form of a diaugn ‘ j strain- 

t<» V i8 grains as an expectorant (tfo*. 
Compos, rioN.-The following account of the chemical 


The S.t of the barium and lead precipitates points to a lower per- 
centa' e of saponin. The fruits yield to water 40 per cent, and to alcohol 
fr nr? cent, of extract. They contain in a ripe state over to per cent, of 
JSose and a quantity of pectin, which renders the watery solution 
difficult of filtration. Submitted to distillation, the drug affords a small 
quantity of what appeared to be butyric acid. According to Brannt, 
no saponin is contained in the woody stone, seed, or husk. Tl e t ",' 
cotyledons contain about 30 per cent, of a white fat, semi-fluid at 20 c-. 
and melting to a clear oil at 30° C„ which possesses a somewhat characte 
istic odour. The oil saponifies readily, and is employed medicinally an 

in the manufacture of soap.” . . , , ^.^rfprtual 

Special Opinions.— § “By Native doctors it is used as a very effecrua 
remedy in one-sided headache. The pulp of one fruit is squeeze 
with a little human or cow’s milk, and the milk thus prepared * droop* 
into the nostril, and in coma and delirium into the eves also, in tms 
it acts as a powerful derivative” {Surgeon-Major D. R- Thomson, M- -* 
C.I.E ., Madras). “ Used as an emetic when rubbed up with water 
(Surgeon 7 * Mi Cloghey, Poona). “The kernel of the seeds, mixed wi 
equal parts of black pepper, and powdered is given in doses of grains 4 _ ' 
60 in epilepsy ” (Civil Surgeon And ''son, AI.B., Bijnor, N.- H. 

“ Said to act on the uterus and is used to bring on abortion ” [Surgeon i 
\V. Hill , Manbhtlm). It is an emetic and used as such in cases of poison¬ 
ing. It is commonly employed for washing the hair and clothes (Surgeon- 
Major Robb . Civil Surgeon , Ahmedabad). “ Sapindus laurifolius^ or tii-O- 
liatus and S. emarginatus are different plants. Both yield the Soapnut 
(Assistant Surgeon -S. Arjun, L.M., G organm, Bombay). 

s, 
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Fish Intoxicant. 


( W. R. Clark.) 


Structure of the Wood.-—Wood yellow and hard. Weight about 64ft 
per cubic foot. 

. Domestic Uses. -Besides the use of the fruit as a detergent, the wood 
is emp 03 cc for house-building and in the construction of carts, and also for 
making a variety of small articles such as combs, boxes, etc. 

SAPIUM, Br. ; Gen. PL, ///., 33 j. 

„ finical 0f ^ P c h0rb - ilCe0US - pI ?. nts containing twenty-five species, all of which 
X? . ?c ie T, a,C ,ndl gT en ‘’"^ to the Indian Peninsula, Burma, or 

bv Rnnion^tr^;. I 1 p C vP ni,S waS J oined b y Mueller and more recently 
by Bullion to the aI^d Ex C (£cA Rl a ; . but was restored in the Genera Plan- 

m* 1 ! *u S r J ; D * 1 .°° ker ’ however, the Flora of British India, re- 
fj^rks that the distinctive points are insufficient, and that it would be better 

again to unite the two. 

r, „ [ rg^o ; Euphorbiac£/£. 

Sapium baccatum, Roxb. ; FI. Br. ind ., V., 4?0 ; Wight, lc., t . 

Syn. S. p OPUL1 foli u m , Wall. ; Exccecaria baccata, Muell. / E. af- 
finis, Griff.; Carumbium baccatum, Kura; Stillinoia panicu- 

LATA, Miq. 

Ve ?‘ -rf da ^ ali > Assam*; Billa, Svlhet; Pudlikat, lal kainjal , Nepal; 
Ztnhlun, le-lun-pen , Burm. 

References. £ 0 * 6 . ( FI. Ind., Ed. C.B.C.,692; Brandis, For. FI, 44'; 
% Knr *> *or. FI. Burnt., 11 ., 412; Gamble , Man . Timb.,367. 
c ^ ^ ar ^ e > evergreen tree of Northern and Eastern Bengal, the 

Sikkim mmdlaya, Assam, the KhAsia Hills, Chittagong, and Burma. It 
is distributed to Malacca and Sumatra. 

Food —The bark is chewed by the Natives of Assam. 

Structure of the Wood.— A soft, greyish-white light wood, coarsely 
fibrous, P en snable {Kure). Roxburgh mentions it as a large and useiul 
timber tree, but does not say for what purposes it is utilized. 

S. indicum^ Willd.FI Br. Ind., V., 47 t , Wight, lc., t. , 95 o. 

^Vi,M«il URMA i S; df an U ’ S B,NO, R*bM, Roxb. ; Stillingia indica, 
& Bingyrica, Bail!. - Exccecaria indica, Muell. 

era. Hurud, latul, baton , Beng.; Hurnd, Bomb. ; Kirrimak&lu , Sing. 

tSrSStt- Pr m" XV 'i’ 6 i Roxh - Fl - /nd > B,t. C.B.C., 
MaL B rZh r F i ,4 t'i » ur i- Z 0 '- ri. Burm.. 11 ., 4, 3 ; Gamble, 

Rul'd ‘ ? ra nF\ at - Bn r l - b - Pl " >' Bcddome, For. Han.. Jl$ ■ 

uf'A" \y! V '> f ' s '. ! Ljsboa, V. PI. Bomb., 125, 273 ; Bnijour, 

C ycbp.,IU.,S32; Jour. A K ri.-Horti.Soc.,X.,37. 

9^ t t "/L Sma " eVergr 5 e " tr , ee - fourd >n the Sunderbans and the 
the Korean ° f Te " aSSenm and Lcvlon ’ 1 ‘ said by Graham to occur in 

Medicine.—The juice of the tree is very poisonous. 

an ^ white, with small brown heartwood. 

Weight 2gib per cubic foot. 

Uses.— wajod is used for fuel in the regions whore the 

* - Ma Ur t* *SRRDS are employed as a fish intoxicant by the Natives, 
see Narcotics, Vol. V., 332. • 

s. insigne, Senth. ; Fl. Br. Ind., V., 47 t. 

yn. Palc oneria insignis, Roy/e; F. Wallichiana, Royle ; Carom- 
bium insigne, Kura. 

Var. MALABARICA. 

^7^ C<RCAR,A INSIGNIS ' Bcd " For - Mnn '> 2I 4 > * **./• 5: Wight, fc., 

Mina licnda, l end to a, Hind.; Dud la, bilodar, biloja , 
RctraUa, lcdr a , Pb. ; Dttdla, Bomb.; Gar pa sho ! n, Anamalais. 
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The Chinese Tallow Tree. 
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References.— For. FI., 442; Kurz, For . FI. Burnt., II., 412; 
Dalo. & Gibs., Bomb. Ft., 227 ; Bcddome, For. Man., 214 ; Gra/i., Cat. 
Bomb. 36 j ; Lisboa, U. PI, Bomb., 12s, 268 ; Ind. Forester, 1884, X., 
. h 30 ; Gazetteers: — N.- W. P., X ., 3 17 ; Bombay, XV., 443. 

Habitat.—A robust, deciduous tree of the sub-Himdlayan tract, from the 
Beas eastwards, ascending to 4,300 feet of Chittagong, Burma, and 
Var. malabarica on the Western Ghdts as far north as Ndsik. 
Medicine.—The whole plant is full of an acrid, milky juice, which, when 
applied to the skin, produces vesication (Lisboa). 

Structure of the Wood.—Greyish-white, very soft and spongy. Weight 
23 to 29B) per cubic foot. 

Domestic Uses.—The wood is used for the cylinders of Native drums, 
and for making sandals (Graham ; Lisboa ). 

Sapium sebiferum, Roxb.; FI. Zir. Ind., V., 470. 

The Chinese Tallow Tree. 

Syn. —Exccecaria sebifera, Mu ell. ; Sttllingia skbifera, Micknux ; 
S. sinensis, Baill S. SEBi per a, Bojer; Carumhium sebiferum, 
Kura i Croton sebiferus, Linn. 

Vern. — Pippal-yatig (according to Ainslie), Hind. ; Mom-china , I?eng. ; 
Pista, Trans-Indus ; Toyapippali (according to Ainslie), Sans. ; Ya - 
ricou, Chinese. , . , n » r 

References. — DC., Prod., XV., ii., «»/*«&, FLlnd., **,£.*£. 



Pl., t 3wYfialfo*r, Cyclop., 111 ., 740; Smith, Die., ft ; Journ Agrt.- 
HnrtLSoJlnd., VI., 164; lad. Forester, 11 ., 290, 394 ! [■> *'*J V {> 
iln . VIII / ~> 1 12o ' Report by Col. J . G. Macrae, Conservator of Forests, 
Sind Circle (6th July 1888) ; Report, Saharunpore Bot. Gardens (l 863 ), 
N .- W . P . Scl. (1866), IP, 108 . 

Habitat. — A small, glabrous tree, indigenous to China, but introduced 
as a cultivated plant into various parts of India and elsewhere in warm 
countries. The Indian vernacular names given above are, therefore, mere 
adaptations. 

Dye.— The leaves give a black dye. 

Oil and Oil-seed.—The fruit is' a three-celled capsule, each cell of 
which contains a single globose seed, thickly coated with a white greasy 
substance—the so-called vegetable tallow. That substance is used in place 
of animal tallow in China,for the manufacture of candles, in soap-makmg, 
and also in dressing doth. From the shell and seed an oil is extracted, 

which *s burnt in lamps. In China, the tallow from these seeds almost entirely 

replaces animal tallow in the manufacture of candles. It is separated from 
the seeds by steaming them in tubs w ith convex open wicker bottoms, placed 
over cauldrons of boiling water. In China, this tallow is said to be hard and 
white, and to give a clear inodorous flame without smoke. In India it is 
found that it is not consistent enough, and when it has been used in candle * 
making, it is necessary to dip the candles made of it into wax, and so give 
them a- hard external coating. The combustion, too, of these candles is de¬ 
scribed as imperfect, and they are said to yield a dim light and a thick 
smoke. A large cylindrical mass of the tallow, solid, and of a pure white co- 
lour very pm c and iruxiorous, was exhit ited at the Lahore Exhibition m 1804, 
and it was hoped then that the tallow tree might become an article of com¬ 
mercial importance in the Panjdb. Since that time, however, Interest in it 
has declined, and for many years no attempts seem to have been made to 
utilise the talk - from this source. The labour and expense involved in 
collecting the seeds and extracting the tallow are said to have been far in 
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The Sapphire Gera. 


{IV. R. Clark.) SAPPHIRE. 


excess of the value of the product. With reference to the oil Roxburgh 
remarks that cocoanut oil is much better for burning purposes. For fur¬ 
ther information see the article on Oils, Vol. V., 449. 

Structure of the Wood.—White and even-grained, moderately hard. 
Weight 32th per cubic foot. 

Domestic Uses.—Besides the uses of the tallow and oil, as above 
described, the wood is made into bedsteads, tables, and toys, and is recom¬ 
mended by Dr. Jameson as well fitted for employment as printing blocks. 
It is a handsome tree, and is often planted for ornamental purposes. In 
Assam the. eri silkworm is said to feed on its leaves. 

SAPONARIA, Linn,; Gen . PI, /., 146. 

Saponaria Vaccaria, Linn, ; FI. Br. Ind., /., 5/7/ Caryophylle^z. 

Syn. s. peReoliata, Roxl.; Gypsophila Vaccaria, IV. & A. 

Musna, Santal., Hind.; Sabuvi , Beng.; Guligafas, Pers. 
References. Roxb., FL Ind., Ei. C.B.C., 38 s : Boiss ., >/. Orient., 
52$; A it chi;, on, Bot. Afgh, Del. Com ., 40; O'Shaughnessy, Benv?- 
Dispcns., 212 ; S. Arjurt, Bomb. Drugs, i$ ; Murray, PI. and Drugs , 
Bind, 95; Dymock, Warden, & Hooper, Pharm. Jnd., I., i$i; Atkinson, 
7 /?m. D:st., 3 o$; Gazetteers , N.-W. P., IV., Ixviii.; X J05; Jnd. 
t Forester , IV., 2 3 4 ; XII. (, App,), 6 . 

Habitat.— A tall, robust weed of cultivation, met with in wheat-fields 
throughout India and in Tibet. 

Medicine.—Tne properties of this plant are in every respect identical 
J'ii 1 , l " ose S. officinalis, the Soap-wort, SrpoWhor of Dioscorides, 
[U stiaughnessy). It is considered by the Natives of India to have febrifugic 
‘T r ? on !, c P r,) P cr ties in long continued fevers of a low type (S. Arjun) 
Pr^ niU ?* lgm ? u f .‘ SAP ‘ s sa ‘dtobe an efficacious remedy for itch {Murray). 

<;innn[n of this PLANT have emulsifying properties on account of the 
saponin it contains. 

the N°nT.?^c iC P* Se f-~‘T^ e T ? luc ^ a ^ ,n ° us SA1P1S used as a soap substitute by 
the Natives of India (see Detergents, Vol. III., 85). 

SAPOTA. 

Sapota, See Achras Sapota, Linn.; Vol. I., 805 Sap6tacBjE. 

s - ISSSStiJftQlt tomentosa ' «*»*>» 

Sappatl wood, see Ca^salpinia Sappan, Linn .; Lequmjnosje, Vol. II., io. 
SAPPHIRE, Ball, Man. Geol. Ind., 429. 

The Sapphire is classed along with the diamond, ruby, emerald, and near! 
etc., among gems or-precious stones/ 5 in contradistinction to tho “ inferior 
gems amongst which are placed the carnelian, onyx, agate, etc. It is a blue 
transparent variety of corundum or native alumina, and is composed of oxide of 
alumina (Al a O a ) together with small quantity of oxide of cobalt, to whic h it 
owes its blue tint. It differs, therefore, from the oriental ruby merely in its 
eoloiii. Crystals of Sapphire are usually double hexagonal pyramids with the 
txi al plane sometimes well developed, but very often quite small ot almo-i ob¬ 
ject area. a I any of the ciystals are very irregular, the cor-1 ^ponding angles, 
Insured OH different pairs of faces, frequently vaiying by several degrees. 

Sapphire, Mallet , Man . Geology of India, IV., jg. 

Saphir, Fr.; Sapphir, Germ.; Safpierstin, Du/.; Zaffiro, //., 
O/.; Jachant, Bus. 
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Vern.— Nilam, Hind., Tam., Mal. j Nilam , k abaci, asmdni , surmai 
(the colour of antimony—blue—*grey>, Pb. ; Nccla-hgnet-kha (the yellow 
sapphire*), ouk thahha-va (the violet sapphire*), Neela-khayan (the 
green sapphire*), Mya, Burm.; Nil , Singh. ; Sufir, arab. 

References.— Encyclop. Brit., XXI., 302; Balfour , Cyclop. Ind ///., 
532 ; Mason , Burma and Its People, 578, 579, 732 ; Baden Powell, Pb. 
Pr., 48-49 ; Tavernier , Travels in India , 3 q?, 4,0 j Calvert , Kulu, 541 
Gazetteers, Central Provinces, 506; Settlement Pep., C. P. {bpper 
Godavcry Dist.), 42 ; T. C. Plowden, Report to the Govt, of Ind., boreigti 
Department , on tke Sapphires of Kash?nir. 

Varieties*—S apphires of various colours occur in India. Thus, there 
is the blue or true sapphire of popular language, the colour of which mav 
be any shade of blue, from the palest to a deep indigo, the most esteemed 
tint being that of the blue cornflower. Violet sapphires (oriental ame¬ 
thysts) are also found in the same localities as those in which the true 
sapphire is met with. The most valuable sapphire found in the s 

Indies is the yellow sapphire or oriental topaz. A green gem, ca c > 

the Europeans in India an emerald, is often seen. It is, 
sapphire, and is much harder than the true emerald, w ,c 1 h 

Occurrence.—The following account of the occurrence o^sapph^res in 
India is mainly abstracted from Mr. MaHet s writing ^ wil|) J m 

the Manual of tlic Geology of India. c Upper Burma. Accord- 

other varieties of corundum in the r.oby mines ? than rubies . al . 

ingto Mr. Spears, the sapphire 1 rubies are of rare occur- 

though those found are of larger s z*. y » ^ of very large size. 

kP 1 renorls that sapphire is occasionally found, and, according to 

Galdteer, the same gem occurs in the Upper Coda- 
h • nuiric* Mr J. Calvert has stated that he found “ sapphires worth 
rTsoo each besides other gems” in the Upper Raini valley near the head 
waters of the Beeas in Kulu. In 1882 a remarkable discovery of sapphires 
was made in the Kashmir territory, and within a short time such quanti¬ 
ties of gems were thrown on the market as to materially lower the value. 
Owing to the secrecy observed bv the discoverers, very conflicting * cc ° u ? 
were in circulation as to the place where the stones had been found, 
this may be elucidated by the following account taken from the repor y 
Mr. T. O. Plowden, late Resident in Kashmir, who himself visited the P ‘ 
and saw the sapphires being dug out there : —“ Leaving the ChenaD v y 
at Golabgarh in Padar, at the junction of the Bhutna stream t 
nab and following the path towards Pzanskar, which runs up the . c 
valley, two days’ easy marching brings one to the village of Suniva , 
las' Viil ig< met with on this side of the passes into Pzanskar. ‘ 
north-east of tliis village rises a lofty range of mountains, known to g 
legists as the Pzanskar range which sends off many spurs into the nnu * 
valley. It is near the southern end of one of these spurs between the v - 
lagu:. of M.ichial and Suniyan that the sapphire deposits are found, a 

two miles in a north-westerly direction from Suniyan in a small valley. ^ 
greater portion of this valley is covered with masses of boulders and tra» 
merits of rock which have fallen from the surrounding cliff, and amongs 
these the sapphires are at present obtained. The rock of which the clins 
surrounding the valley are formed is of micaceous gneiss, interst r atineu wi 
bed.> of crystalline siliceous limestone. The gneiss is also interstrati he 
with veins of granite in portions of which corundum crystals have been 
developed which, when they are of sufficiently good colour, become 
snpphires. " 
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Localities where found. 


(W. R. Clark .) 


SARACA 

indica. 


(r\ o7v D ;mhS^| LR . c T1 £ ^ ■ Sapphires like rubies occur in three ways — 

the WllsideV m " hlt u cr >stalline limestone, (2) loose in the soil on 
( ’ d 3 111 g j m -beannggravel. The second is the commonest 
te todt ,m rhe rr ^l ’ a r, modc of co " ec tion now pursued in Kashmir 
atL Of tL liu ’, and ll ? en T“ h awa y the sand and mud, a rude adap- 
Roucrhl°v «ti !, th j d ,l emp ° yed by the diamond diggers of South Africa. 
ma„L/o e f S '^ a ; ed h a® ave u rage >' le| d was 1 tola of sapphire to every 15 
quaTty f dUS 3nd Washed - The stones - however, were of very uneven 

ma .H' S! ; :a '"~,^' l PP! 1 ' res are much valued for ornamental purposes, and are 
sannhire wa<f° 0C ^ e n’ rings ’ sea ' s > etc - In consequence of its hardness the 
the surfare K» ? mounted by the ancie nts in a partially rough state, 
engraved as agerri ^ Ut not Cut ‘ 1 bas, however, occasionally been 

vatnrrf-!r r i 3,lring the calendar year 1889, 36,010 carats of sapphire, 
sSrf,l l; 5 ' w’ Were obta . ,nH in Kashmir. The outturn o' Burmese 
sapphires ;1 m SiUT| e period cannot be ascertained, as both rubies and 
a t :lud<:d ,“™ er one heading in the trade returns (R. & A. 

Uepai tment Return of Outturn of Gems in India). 

SARACA, Linn.,- Gen. PI., /., 383. 

Saraca indica, Linn.; Ft. Br. //, 

y foNr si,\ Bum.; S. minor & Zolungeri ana, Miq. ; 

JONES1A ASOCA, Roxb. ; J. PIN NAT A, WilUl. * ’ 

Uriya^- hl'Ni).; asoka, Bung.; Asoka, ati, Cuttack ; Asok, 

asoia ia^tfi MAN'PUKi Asoi, N.-VV. P; & Pb„ Asok, askok, 
Asek’kanketi t’». j mu. / Ashoka, Mar.; A shop Haifa, Guz.; 

Burm. '■ Dive rate',] h.1 l . ,ls \ ,niar > asoka, asoge, ashoka, Kan ; Thawgabo, 
Sans. ra <mbel. , diya-ratmal, Sing.; Asoka, kanMli, vanjula. 

References. —nr p„j ,, „ • _ , 

Hort.Sub. Cal 2t6.nl /7 y .487; Roxb., FI. /«rf., Ed. C.B.C.. 312; Voigt., 
Beddome, Fl.Syfv / ey"’r ‘“* £ or '£ l -> ■ Kurt. For. Ft. Burm., /, 4,4 1 

FI., 82; Mason, Burma audits Poranl *''4 » Gibs., Bomb. 
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PI. Bomb.,’ 64, ■K.sv fkr 'r '■*/ ^ H<i n 2 ’ : '^ Ed ; 2 57; Lisboa, U. 

3 o; Bomb. Gar VII * ir ^y£ UU c Gardens & Arboretum, 

. ” <**» «• 

Bengal. South India ^Arrahan "andV ^^™ 1 and I l aster " Himdlavo, East 
to altitudes of 2,000 feet n :L 2 £ d T enass . en ™- In Kumdon it occurs up 
distributed to the islands if ?u*°vi d i a,SO m Ce Y lon and Malacca, and is 
vated in gardens W t v° j^ e ^ ala y an Archipelago. It is often culti 
temples fknmdtJ ^ni^!! dsCme ? owers > a [\ d .very frequently so nea 


_ o w r ery frequently 

(Anonacp “Ac 1 » om j 7 gardeners call the Guatteria longifolia 
LZ-' (£j S °^ h and aw a ", idea that it is the male of Saraca 
Probablv hmnr ud Roxburgh remarks that “ the plants and seed were 
is indigenous y from the Eastern frontier of Bengai, where it 

Veget hie K', i ^ cn th* e tree is in full blossom l do not think the whole 
Medicine. -TL nl ' aff ° rds a mor< - beautiful object.” , 

affect inn c n • ^ n ° A m K . ls muc h u ^ed by Native physicians in uterine 

is £erv»railv L ?m CI j ^ ln nien orrhagia. A decoction of the bark in milk 1 

a decoction oTtlmWb t, asoka ghrita is also prepaid, with | 

aromatic horhc and clarified butter, together with a number of 

aromatic herbs ,n the fo^m of a paste (U. C. Dutt, Hind. Mat. Med.). In | 
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SARCOCHLAMYS 

_p ul cherrima. 


The Asoka Tree. 


MEDICINE. 


Orissa the bark is said to be used 
haemorrhoids (IK. W. Hunter). 


as an astringent 


in cases of internal 


Flowers. 

863 

TIMBER. 

864 

SACRED. 

863 


Special Opinions.— §“ The bark contains a large proportion of gallic 
acid. A decoction of it is chiefly used with dilute sulphuric acid in stop¬ 
ping uterine haemorrhage ” {Civil Surgeon S. M. Shir core, UoorshcJ- 
abad ). “Flowers pounded and mixed with water used in haemorrhagic 
dysentery ” (Surgeon A. C. Maker /V, Noakhally). 

Structure of the Wood.—Light reddish-brown, soft. Weight 5 °^ P er 
cubic foot. Brandis remarks that the heartwood is hard and dark coloured. 

Sacred Uses .—1 he Asoka is one of the sacred trees of the Hindus, 
which they are ordered in the Urapaj to worship on the 13th day of the 
month Chaitrer, i.e., 27th December. Its flowers, probably on account of 
their beauty and the delicacy of their perfume, which, in the months of 
April and May, is exhaled throughout the night, are much used in temple 
decoration. “ The tree is the Symbol of Love, and is dedicated to Kama, 
the Indian God of Love. Like the Agnus castus it is believed to have a 
certain charm in preserving chastity; thus Sita, the wife of Rama, when 
abducted by Ravan 1, escapes from the caresses of the demon and finds 
refuge in a grove of Asokas. In the legend of Buddha, when Maya is con¬ 
scious of having conceived the Buddis-attva, she retires to a wood of Asoka 
tn es and then sends for her husband. The word Asoka signifies “that 
which is deprived of grief ” {Folkard, Plant-lore and Legends), Mason 
(Parma & Its People) says the tree is held sacred among the Burmans, 
because under it, Gaudama was born, and immediately after his birth 
delivered his first address. 
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SARCOCEPHALUS, Aful.\ Gen. PL, II, 29 . 
Sarcocephalus cordatus, Miq.; FI. Br . Ind., III., 22 t Rltbiace.e. 

Syn.— NauCLEA PORDATA, Roxb. ; N. CO A DUN AT A, Roxb.! N. RoXBURGHII, 
G. Don; N. Waluchiana, Br. ; N. PARVlFOLIA, Wall . 

Vern. Bakmi , vantmi, Sing. ; Ma-u, ma-u!t tlanshe, Burm. 

References. — Bedd., FI. Sylv., t. 3i8 ; Kurts, For. FI. , II., 63 ; Gamble, 
Man. Timh., 218 ; Ind. Forester, X., 3 r ; XII., 72, 73 . 

Habitat.—A small tree, which occurs in the lower mixed forests of Burma, 
from Pegu and Martaban to Tenasserim It is found also in Ceylon, and 
is distributed to the Malay and Philippine Islands and North Australia. 

Sitructme of the Wood —Pale-coloured, rather light, coarse, and loose- 
grained. Weight 23-34R) per cubic foot. 

Domestic Uses.—Beddome says it is used for making sandals, com¬ 
mon furniture, doors, and for other purposes, 

SARCOCHLAMYS, Gaud.; Gen. PI., III., 3S9. 

[ UrTICACE/E. 

[ Sarcochlamys pulcherrima, Gaud. ; FI. Br. hid., V ., 588; 

Syn.— Urtica pulcherrima, Roxb . 

Vern.— Dogal, Garo Hills; Tsatya, siiap-sha, Burm. 

References. —DC., Prod., XVI., 23s; Roxb., FI. Ind., Ed. C.B.C ,. 
WfBrandir., For. FI., 405: Kurts. For. FI., Burm., II, 426; Gamble, 
Min. Timh., 123 ■ Durr ah, Note on Cotton in Assam, 3 i ; Liotard, Memo. 
on Indian Dyes, i27,viii. , 

Habitat.—A buJi or large shrub, with a stem often as thick as a man s 
leg, met with in Assam, the Khdsia Hills, Sylhet, Chittagong, and Burma. 
It is distributed to Sumatra. It is found up to altitudes of 1,000 foot. 
Brand is says that in Pegu this plant, together with Blumca grandis, tfudtb 
I leia, and other iast-growing large herbs and shrubs, forms the dense 
| thicket which springs up in dcuc rings. 
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~-, “ SARCOSTEMMA 

The Moon-plant. ( W . /?• Clark.) forcvistif^*m3.» 


Dye. ~ In Assam a madder brown colour is produced with the bark 
of Albizzia odoratissma,in conjunction with the pounded leaves and twigs 
of the dogal tree (Sarcochlamys plucherrima), the yarn being boiled in the 
mixture (Z»? otciva , Mono . on Indian Dyes ). 

Fibre. I he liber gives a good fibre for ropes (Kurd), 

Structure of the Wood.-Pale, reddish brown, rather light, of a fine 
silvery fibre, soft (Kurs). 

SARCOCOCCA, Lindl,; Gen, PL , ///., 266. 

0 [/. 1877 ; Euphorutace# 

Sarcococca pruniformis, Lindl . ; FI. Br. Lid., V., 266 ; Wight, led 

°yp* saligna, Muell.; S. trinervia, Wight; S. sumatrana, Bl. 
%T C '* OLl >’ SAL ION A, Don; Tricera nepalensis, 

Vern. Chilikat, Nepal ) Snkat sing, Kumaon. 

References.—Z)C, Prod., XVI., i., n • Brandis, For. FI ., 44 *; Beddome , 
ai'l- 111 '' ccxvii ; Gamble, Man. Timb371; BeddFor. Man., 2 17 . 
Atkinson, Him. Dist., 3t 7 ; Ind . Forester, X., 35 t Jour. Agri.*IIorti. 
Soc. Ind., XIV., 11, 24. 

Habitat.—A small, evergreen shrub, met with in the Temperate Hima- 
laya, at altitudes between 5,000 and 9,000 feet, in the Kh&sia Hills and 
Manipur, in the Deccan Peninsula, and in Ceylon, It is distributed to 
Afghanistdn and to Sumatra. 

Structure of the Wood.—White, moderately bard, 
slicks meSt * C ^ ses, “~The wood is sometimes used for making walking- 

Sarcocolla, see Astragalus ? sp.; Lequminosas ; Vol. I., 348. 

SARCOSPERMA, Hook. f.; Gen. PI., II., 655. 
barcosperma arboreura, Bcnth.; FI. Br. Ind., III., 535; 

c> _ f SAPOTACE£ 

i>yn.—SlDEROXYLON ARDOREUM, Ham. 

References'— a' N ep ,'' L; Kut v al ’". Lepcha. 

Habitat!— aV* ^"**' 

in Sikkim ' un t tree °f l ^e Eastern Himalaya. It is found 
hills and P a JL, llRes °t 4 d ,0 ° feet. It also occurs on the Kluisia 
K„ rz) ] d 1 lko>e mountains 1" Assam, and in Lower Burma (Ava hills, 

Fodder.— I'he leaves are given to cattle (Gamble). 

3 o- S m pe C ^ubic £ t W0 ° d - Pink * moderately hard, rather light. Weight 

Domestic Uses. It is used in Sikkim to make canoes. 

SARCOSTEMMA, Br. / Gen. PL, II., 76 j. 

with^h'o^nr a/ C t0 th A[ d * ntification plant? of the gen ^ Sarcostemma 
°n hL Pars - fe and ** S *»* of the 01 it writers, 

SS^ZTSSSk ° h . ^ enCr,C . not ° ° n E Phedra, Vol. 111 .. 247. Iti.su® 
ginal Soma of early 1 ,ho ? arco f temma > although very probably not the on- 
quentlv used ^ , rs > :s at any rate one of the best known and m-,t fre- 

y usca substitutes for the real article. 

Sarcostemma brevistigma, I'Lll’. llfivU; 

1 he Moon Plant. 
yn ' Asci -epias acida & aphylla, Roxb. 
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SASSAFRAS 

officinale. 


Sassafras. 


DOMESTIC. 

883 

Conf. tl dth p. 
126. 


Liquor. 

884. 
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MEDICINE. 

Oil. 

889 

FOOD. 

Fruit, 

890 

DOMESTIC. 

Oil. 

89I 


892 


Vern. Sow lata, Hind. • Somlatd , soma, Beng. ; Thorinjal, Sind. ; Sdma, 
lama. Bomb, ; Ran sher , Mar. ; Tiga-tshumudu, konda pdla, bulla 
l‘H e t padma kdshtam, sdma lata, tige jemudu, Tel.; Muwa-kiriya, 
Sing. ; Soma, Sans. 

References.— DC.,.Prod., VII/., S 38 ; Roxb., FI. Ind.. Ed. C.B.C., 2St ; 

All’ ,S tm s “ 6 ' Ca h> 542 '■ !) " h - & Gihs -> Bomb. &•< ’49 ; Elliot, FI. 
And hr., (jo. r^i, jS9 , i6q, 18 / ; Gibson, Cat. Bomb. PI., 122; Ainslic , Mat . 
Ind II 378 ; if. C. Dull, Mat. Med. Hind., 3 18 ; Drury , U. PI ., 38 S ; 
Lisboa , V PI. Bomb., 165 ; Birdwood, Bomb. Pr., S3, 208; Gazetteers : — 

„ w . B . omja / i v \ 2 - : 7 ; Mysore &c °m> *2- 

Habitat. A trailing', leafless, jointed shrub, not uncommonly met 
£* lth ^ , rfr y rocl< y phaces in the Deccan Peninsula. It occurs also in 
Bengal, but more rarely than on the western side of India. 

Domestic Uses. Dr. Gibson (Cat. Bomb. Pl.\ mentions that “ it is 
often brought from a distance by farmers to extirpate white-ants from the 
sugarcane fields. A bundle of twigs is put into the trough of the well 
from which the field is watered, along with a bag of sail, hard packed, so 
that it may dissolve gradually. The water so impregnated destroys the 
ants without injuring the crop. ” The plant contains a large amount of 
milky sap, which Roxburgh says is “ of a mild nature and acid taste, and 
is often used by Native travellers to allay their thirst. ” For its uses in 
preparing an intoxicating liquor, see Ephedra, Vol. III., 247; also Dr. 
Watt’s numerous papers on the Soma of the Sanskrit authors. 

The three other species of this genus, S. Brunonianum, Wight & Arn. 7 
S. intermedium, Dene., and S. Stocksii, Hook. /., are said by Sir J. D. 
Hooker, in the Flora of British India, to be indistinguishable in the dried 
state from this. They are used in a similar manner by the Natives of 
India, and have the same vernacular names. 

SARCOSTIGMA, W. & A.; Gen. PL, /., 354. 

[ /. 1834 ; Olacine.^e. 

Sarcostigma Kleinii, W. & A.; FI. Br. Ind., I., 594; Wight, Ic. 9 

Vern. Ptlvana, piwenagak (=the plant), adul, odul (=the oil). 

References. —Dais. & Gibs., Bomb. FI., 221 ; Drury , V. PL Ind., 386 . 

Habitat.—A climbing, branched shrub, found in the Eastern and 
Western Peninsulas, Malacca ( Maingay ), Cochin, and Travancore 
{Wight), and the Koncan (Stocks). 

Medicine.—This plant yields a medicinal oil, highly esteemed in the 
treatment of rheumatism (Drury). 

Food. - 1 lie fruit of S. edule, which is said, in the Flora of British 
In y ?a, to be probal iy only a variety of S. Kleinii, is eaten by the Natives 
of the Andaman Islands Kura). 

Domestic,—The oil is burnt in lamps. 
e . lf . .. [ Vol. IV, 2 iq* 

sarsaparilla, Indian, see Hemidesraus indicus, R. Br.; Asclepiadejb, 
^ . [ Vol. VI. 

S, Jamaica, s • * Srailax officinalis, Hunb. Ronpl., & Kunth .; LiliacfJE, 

Sarson Oil, see Brassica campestris, Linn.”, Crucifers ; Vol. I., 522. 

SASSAFRAS, Nees ; Gen. PL, III., 160. 

Sassafras officinale, Nees f Lauriniue. 

SaSSA KRAS. 

Syn — L a c’Rt’S Sa ss a f r as, Lin > 1 . 

References. — Wat,: , Calc. Exhib. Ca l, V.. 2$: . VII.,'224 ; Pharm. Ind., 
r<jj; Gamble, Man. Timb , 3 i 3 ; Smith, Been. Diet., 369 • 
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A Useful Carminative for Horses. (W. Clark.) 


SAUSSUREA 

candicans. 


Habitat. —A tree, 20 to 40 feet high, native of the forests of North 
America, from Canada to Florida. . .. 

Medicine.—The dried root is imported into India and used medicinally 
for its alterative, tonic, stimulant, and sudorific properties. It is useful in 
chronic rheumatism, secondary syphilis, scurvy, and skin diseases. I he 
volatile oil obtained by distillation of the wood is stimulant, carminative, 
and diaphoretic (Pharm. Ind.). In British practice it is only given in 
combination with sarsaparilla and guaiacum. 

Structure of the Wood.—Soft, porous, highly scented, preserving 
its odour a long time. 

Satin-wood, see Chloroxylon Swietenia, DC .; Meliaceje; Vol. II., 270. 

SAURAUJA, mild. / Gen. PL, /., 184. 


MEDICINE. 

£oot. 
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Oil. 
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Saurauja napaulensis, DC.; FI. Br. Ind., I., 286 ; TkrnstrcemiaCe.®. 

Vern. — Gogina, goganda, Hind.; Gogcn , Nepal; Kusur, Lhpcha; 
Gogina, gogdna, Kumaon. 

References. — Brandis, For. FI., 2$; Gamble , Man. Timb., 2Q; List of 
Trees, Shrubs , & Climbers of Darjiling, $ ; Atkinson , Him. Dist., 3 o 6 ; 
Ind. Forester , VIII., 40b ; XI., 2 , 370 ; XIV., 3 j 3 . 

Habitat.—A moderate-sized tree of the Himalaya from Bhutan to 
Garhw&l, also in the Temperate Khasia hills. It is found at altitudes 
between 2,500 and 5,000 feet. 

Food & Fodder.—The fruit is succulent and palatable, and is eaten 
by the hill tribes. The leaves are lopped for cattle fodder (Atkinson), 

^ Structure of the Wood.—Pale-pink, very soft, spongy ; shrinks much. 
Weight 25ft per cubic foot (Gamble). 
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S. punduana, Wall. s FI. Br. Ind., I., 287. 

Syn. —S. F ASCI CU LATA, var. ABBRKVIATA, CftOtSy. 

Vern. — Rata-gogen, sipha-rung , Sikkim. 

References. Kura, For. Ft. Burm., 1 ., io 3 ; Gamble, Man. Timb., 29 ; 
L.ist of 7 fees. Shrubs, & Climbers of Darjiling, S 
Habitat. A bush or small tree, found in the Sikkim Himalaya between 
the altitudes of 3,000 and 5,000 feet. It occurs also in the Khdsia moun¬ 
tains, and in the tropical forests of Burma, at altitudes between 2 ooo and 
3,000 feet. 

Structure of the Wood.— White, soft and even ; finely fibrous (A Mrs), 
SAUROMATUM, Schot.; Gen. Pl., III., 9 66. 
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„ , [ jdo; Araceje. 

Sauromatum pedatum, Schot.; DC., Monogr. Phanerogam*, Jl„ 

Syn. Arum pedatum, Willd. ; Arum clavatum, Desf. 

Vern. Lot (a name applied to several species of the genus), Mar.; Bha~ 
samkand, C. P. 

Reference.— Dymock, Mat. Med. W. Ltd., 817. 

Habitat. —A native of Western India and of the Central Provinces. 
Medicine.—'* The tubers are as large as small potatoes and of the 
same shape as those of suran i Amorphophallus campanulatus, Vol. I., 
2251; “ they are verv acrid and poisonous, and are only used externally 
as a stimulating poultice by the Natives ” (Dymock). 


902 


MEDICINE. 

Tubors. 
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SAUSSUREA, DC. s Gen. PL, II., 47 r. 

Saussurea candicans, Clarke; FI. Br.InJ., III., 373; Composite. 

Syn. — S. PKAHUICA, Boise.; Api.ota.xis candicans, DC. , A. SCAPOSA, 
hdgem ; Cnicus CANDICANS, Wall • Carduus HKrRROMA -l-US, Den. 
Vera.—Batula, kali *>: : Pn. 


904 


s. 904 















Dictionary of the Economic 




SAUSSUREA 

Lappa. 


The Costus Root. 


MEDICINE. 

Seeds. 

905 
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SACRED. 

907 
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medicine. 
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References. — DC., Prod., VI., 5 40 ,. Stewart, Ph. \Pl., I IQ; Boiss •» 
Orient. 9 IU. 9 $66 ; Atkinson, Him. Dist., 3 i 2 ; Gao., N.-W. Prov.> IV., 
Ixxiii. 

Habitat.*—A robust annual herb, found in sub-tropical and temperate' 
Western India and the Himalaya, from the Salt Range, Hazara, and 
Kashmir to Bhut&n, altitude 2,000 to 7,000 feet. It is distributed to 
Afghdnistan. 

Medicine.—The seeds are collected in the Panj£b for the drug-sellers 
(Stewart). 

Special Opinion. —§“ Carminative, used in masalas for horses ” ( Sur• 
geon-Major C. W. Calthrop, M D ., Moray). 

Saussurea gossypiphora, Bon / FI. Br. Ind., III., 376. 

Syn. —S. oossvpina. Wall. ; Aplotaxis gossypina, DC.; Eriocoryne 
NIDULARIS, Wall, Mss. 

Vern.— Kashdl, but pesh, Pb. 

References. —Steward Pb. PI ., 119 ; Hooker, Him. Journals , /., 22$ ; Bal¬ 
four, Cyclop. Ind., 111 ., 5 43. 

Habitat.—A herbaceous plant, with perennial root-stock, met with irr 
the Alpine Himdlava, from Garhwal to Sikkim,at altitudes between 14,000 
and 17,000 feet. Si* J. D. Hooker (Him. Jour.) remarks of this very 
striking plant that it forms great clubs of the softest white wool, si* 
inches to a foot high, its flowers and leaves seemingly uniformly clothed 
with the warmest fur that nature can devise. 

Sacred.— Madden mentions that it is offered up at shrines on the Sutlej 
(Stewart). 

S. hypoleuca, Spring.; FI. Br. Ini., III., 374, 

Syn.— Carduus auriculatus. Wall.; Aplotaxis auriculata, DC. 

Vern. —For the vernacular names of this plant the reader is referred to 
S. Lappa, for both species seem to be known to the Natives- by the same 
names. 

References. — DC., Prod., VI,, $41; Dymock in Year-Book of Pharmacy 
(j.s'7-y/j 242 . 

Habitat.—A compositous herb, with decidedly nodding head; it 
occurs all over the Temperate Himalaya, from Kashmir to Sikkim, at 
altitudes between 7,000 and 13,000 feet. 

Medicine.— It appears probable that part of the Costus used medicinally 
in India is derived from this species, although the true Costus is probably 
S. Lappa. 
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S, Lappa, C. B. Clarke ; FI. Br. Ind., III., 37 0 . 

The Costus. 

Syn.—Auciv lan.jia Costus, Falc. / Aplotaxis Lappa, Dene. 

Vern.— Hid. kot , bust, kust-talkrputckuk , kur, pachak.VUuD .; Pachak, k ft 
Memo. ; Post-khai, Kashmir ; Rusta , Bhotf. ; Kut, kot , bust talkh , k.'dk, 
Pb. ; On plate. Bomu. ; Vpa’eta, kut, Guz . \ Kostum, putcituk, goshtant, 
Tam.; ' hangalu, kustam, Tel. ; Sepuddy, Malay.; Goda mahanel » 
Si:.,;. ; Kushtha, kashmir j a (according to Stewart), SaNS. ; Kiht, Arab. 
& Pers 

References.— Stewart, Pb. PL, 12r ; J. H. Van Linschoicti, Voyage to 
the Hast Indies, II., i2Q; Pharm. Ind., 127; Ainslie, Mat. Ind., TT., 
i&',; O' Shan j: hncssy, B. ng. Dishens., 6$2; V. C. Dutt. Mat. Med. 
Hind., 1X0, 307 ; Dy mucky Mat. Med. W. Ind., 2nd Pd., 449 * 456 ,' 
Murray f PL frr Dregs, Sind, • Heine, Mot. Med. Patna. 52; Med. 
T‘ />. A; mere, 107, ip; H migberger, Thirty-five years in the Ho r . % 26J ; 
Bad-a PowelL Pb. Pr., j$6 ; Birdztnnd. Bomb. Pr. r 4S; Royle, III. Hint; 
Bot.. 3 f)0 ; Prod. AVv., 224, 224 ; Aitehison, Trade Products of Is, 144 * 
Davies, trade 6* Resource, of the. N.-W . Frontier , l.Kxiii., iviii „ 
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The Costus Root. 


{W. R Clark.) 


SAUSSUREA 

Lappa. 


HISTORY. 

911 


ccclxxviii. ; Balfour , Cyclop 52 / ,* Smith , ifom. 134 i R™ Off • 

Guide to the Mus . 0/' /fc. /><>£., £7 • Gazetteer, Punjab , Hazara Dist ., 
r 5 ; 3 our71. Agri.-Hort. Soc. Ind., XL, Tart /. 

Habitat.— A tall, very stout herb, with annual stem and thick perennial 
roots, indigenous to the moist, open slopes, surrounding the valley of 
Kashmir, at an elevation of 8,000 tog,000 feet. It occurs also in parts of 
the basins of the Chenab and Jhelam, at elevations between 10,000 and 
13,000 feet. The roots are dug up in the months of September and Octo¬ 
ber, chopped up into pieces, 2 to 6 inches long, and exported without further 
preparation. 

History.—Dr. Watt has already written at some length on this sub¬ 
ject and his remarks may therefore be reproduced :—“ It would seem that 
for a long time Costus lioot or kust was referred to a species of Scita- 
MiNEiE, most probably from the resemblance of the scent to that of Orris 
root. The genus to which it was attributed received the name of Costus, 
the perfume being said to be obtained from C. arabicus, If'illd. The com¬ 
mon and elegant plant of our jungles, Costus speciosus, Sm. (Vol. II., 
579), was supposed to be nearly allied to the hypothetical species C. 
arabicus, but to be scentless. It is remarkable that while it has now been 
clearly proved that the plants which belong to the genus Costus have 
nothing to do with the Costus root of the ancients, the vernacular names 
keo, kust should in Bengali be given to C. speciosus. names which are 
also applied to the true Costus. The resemblance of f he root to Orris or 
Iris, a plant nearly allied to Costus speciosus, is another remarkable coin¬ 
cidence. Falconer, in Linn. Soc . Trans., Vol . XIX., Part 23 ( 1S42), 
proved beyond doubt that the kust of Upper India was the root of what he 
called Aucklandia Costus (since reduced to Saussurea Lappa), and he 
concluded that this was the Costus of the ancients for the following rea- 


« 7 ^T~^ c ? lT ^ s P°nds with the descriptions given by the ancient authors. 

2nd Coincidence of names; in Kashmir the root is called kvt and 
the Arabic vernacular is said to be kust, both being given as 
^onyms by the Persian hakims ; they are also the names by 
^hich the medicine is known in all the bazars of Hindustan 
1 roper; in Bengal the Kashmir root is called Patchak, and it 
appears bv a note in Dr. Boyle’s illustrations that Garcia ab 
« j r* ° r ^ £ Ives I >uc ^° as Ike Malay synonym of Costus arabicus. 

3rd haot is used at the present day for the same purposes in 
China as Costus was formerly applied to by the Greeks and 
Romans. 

il 4th l he direct testimony of the Persians that hast comes from the 
borders of India, and that it was not a product of Arabia, 

“ $th —T he commercial nistory of the root gathered in Kashmir under 
the name of kust” {Dr. Dymock, Mat. Med.). 

“I his root is collected in enormous quantities in the mountains of 
Kashmir, whence it is conveyed to Calcutta and Bombay, and thence 
shipped for China. The drug has a pungent, aromatic taste, and an 
odour resembling that of orris root. There is an excellent account of it, 
with a figure, in Professor Quibourt’s Histoirc dos Drogues tome iii. p. 
25 (Science Papers by D. H anbury, 23 7). Costus root is remarkably 
similar to Elc; unpane both in external appearance and structure. Costus 
has been an important spice, incense, and medicine in the East from anti¬ 
quity down to the present day ; it would be of great interest to examine it 
chemically with regard to Elecampane’' ( Pharmacogniphia ). 

Lust is collected in large quantities in Kashmir and exported to the 
Pan j Ah, where it finds its way all over India and is shipped from Bombay 
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and Calcutta to China and the Red Sea, a small quantity finding* its way 
to Europe. Falconer describes two forms —kust-i-talk and kust-i-shirin, 
the latter being the chief article of commerce ( Watt. Calcutta Exhib. Cat., 
V, 252). 

Perfume.—As already indicated, the roots of this plant are a valuable 
perfume. Stewart remarks that the loads of it when passing scent the air 
to^some distance. Aitchison says that it is imported into Le from Kash¬ 
mir and re-exported to Lhassa. 

Medicine.—“ Kust has been used in Hindu medicine from the earliest 
ages. It is said to be aphrodisiac and‘ tonic, and useful in diseases arising 
from deranged air and phlegm, also in asthma and for resolving ” tumours 
{Meet' Muhammad Husain). It was formerly smoked as a substitute for 
opium. U. O. Dutt, in his Hindu Materia Meatca, states that the “root is 
described as aromatic, stimulant, and useful in cough, asthma, fever, dys¬ 
pepsia, and skin disease.” Mr. Baden Powell gives an interesting sum¬ 
mary of the uses of hut : “the dried fowdp.r is the principal ingredient in a 
stimulating ointmert for ulcers; it is used as an ingredient in a stimulating 
mixture for cholera. Stewart says it is officinal in the Panjdb, bcin^ ap¬ 
plied in powder to ulcers, for worms in wounds, and for tooth-acne or 
rheumatism. . , . 4 

Ch RMiCAL Composition. —The root contains much muhn, but no accu¬ 
rate chemical examination has been made. In the dry state, it is brown, 
very brittle, and apparently full of resin; it has a strong agreeable odour 

similar to that of orris root. ... . , 

Domestic & Sacred.— The root is used in perfumery, in powder or 
solution ; it is largely employed for the hair, and as a protective of shawls 
and other valuable garments against the attacks of insects it has time out 
ot count been valued. The Kashmir goods owe their peculiar odour t6 this 
root {Watt). 

Trade.— The quantity collected is very large, amounting, according to 
Dr. Falconer, to about 2,000,000 pounds per annum. It is laden on 
bullocks and exported to the Panjdb, whence the greater portion is sent to 
E^ombay and Calcutta. A great part of the imports into Bombay and 
Calcutta are exported to China and the Red Sea. In Kashmir, it is 
a Government monopoly; each village in the vicinity of the hut fields is 
as r essed ata fixed amount which has to bedriivered in the capital, and the 
surplus is bought up by the agents of the Maharajah and retailed again 
to dealers for export to Hindustan. In 1864. the revenue, obtained by 
the Kashmir State, from the sale of kut, was said to have amounted to 
nearly R 1,90,000. According to Dr Falconer, at the time he wrote, 
the cost of collection and transport to a dep6t in Kashmir was 2S. 4 d. per 
cwt.; on en ering India its value was enhanced to from 16s. 0 d. to 233'. 
per cwt., while its commercial value at Canton was 475. 5^. per cwt. 

As the drug is not mentioned separately in the trade returns of Bombay 
and Bengal, the amount of exports cannot be .ascertained ; but fry 111 *-‘ ie 
Consular reports we find that in the year 187=; the imports into two Chinese 
ports were, for Hankow 1,270 piculs.‘valued at £5,224 6s. 3 d., and Ghefce 
277 piculs, valued at £1,1^7, so that it is a fairly important article ot 
Chinese Commerce. 

Substitutes and Adulterants.—In a communication made 1 o the Afifri.- 
Horticultural Society of India in r.ooby Mr. H. Cope of Amritsar, it is 
Hated that " lent was adulterated not only with tut (the r< ot ot Salvia 
lilnatft), v. hich is used, as a substitute for the genuine article, but that other 
foreign substances were used so that ho had ascertained that, unscrupulous 
dealers employed some 20 goers 'a hut to flavour !<».. seers of trash.” * " c 
principal substitute . or adulterants seem to be :i species of Lignin* 
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( Stewart , f b. PL), and one of Aconitum ( Journal , Agri.-Horti. Soc. hid.), 
but many other p»rints are said to be used for the purpose. Dymock, 
however, states that there is no difficulty in obtaining the genuine article 
in Bombay, and that the adulterated root is probably specially prepared 
for the Chinese market. r J r 

Saussurea obvallata, Wall.; FI. Br. Ltd., HI 765. 

Syn. Carijuus obvallatus & C. tkctus, Wall ,; Aplotaxis obval¬ 
lata, DC. * 

V^. r ?* Bergandu tongur, N.-W. Him., Kapnal & Kumaonj Kamval, 
birm‘ka>vwal, Pb. 

References. ~DC . , Prod ., VI., 541; Stewart, Pb. PL, 129; Gazetteer, N.* 

f c H , a , bitat *—^ bcrbmet with in the Western Himalaya, from Kashmir 
10 Sikkim, at altitudes between 10,000 and 15,000 feet. 

/ n ^l e .^ c ^ ne * ^ be Root is used for application to bruises and cuts 
\uuthie). 

Sacred.—Edgeworth mentions that this is one of the species offered up 
at the shrines of Budrinath (Stewart). 

Savoy, see Brassica (oleracea) bulleata, Crucifer.® ; I., 534. 

c «■« SAW-MILLS. 

Saw-Mills. 

[ l ho amount of timber cut up by hand is, in India, probably very con¬ 
siderably’greater than the outturn ot the steam saw-mills. No data exists 
iTn ZiU t0 frrlme ’ how< ; ver ’ an estimate of the total production of timber, 
return^filn! 6 " 1 rem * rks ™ ust A be restricted to exhibiting the published 
cominfr f cllr« saw-mills. And even of these full particulars are not forth- 
panies^' Mr j them are . private. concerns—not registered Com- 

werc in India 1 ' on ° r (Statistical Tables) shows that, in 1880, there 

outturn having be P n‘vaTuedTt n R^M?i\V? n Of*ft tal ° f R 3 2 ’ 9 6 ’ I2 5 . tlicir 
Bomhav two in a «1,42,61,115, Of these mills, three are in 

five in tjppe - Burma 'ti!!? 0 *•» Assa ™> forty-five in Lower Burma, and 
manenthands and 6,o8g iViUorarv^Th**» y 8 ‘^ C em f’ loymcnt to 5.294 per- 
timber, 70.600 logs rie of «7n ° Ut laSt ye3r 2l6 > 737 t0nsof 

22 530 shooks 'fhe m ii 1 0 1 0 s ?'\ n timber ; 230,417 tea chests; and 

those of Assam. TheHr 1 >n the production of tea chests were 

those in Burma Some ; I 8 S f ,u, r ' d most; ,m P ortar >t saw-mills are. however, 
be feanted fmt , ,dea of . the importance of the saw mills of India may 
teak wood Th t urn £ of the traffic in timber, but more particularly of 

val5eda^ooTs -,Rc K e t T rts “ aslwise "ere, in ,889-00/146.109 tons, 
as mil 1 q’ ♦ P k ?’ 7 r\’r b V * ^ 1Gse figures include of course hand-sawn as well I 
107 8no t ^t u .9 tbcse exports Burma alone furnished 116,352 tons, 
^ v.ioT 11 ! 0 t V ' IC wcnt t0 lbe otber British provinces as follows: to 
Aft ’ ^° £? ns \ to Bombay 55,092 tons, and to Madras 21,251 tons. 

PYn ^,; urma> 1 ombay is the most important exporting province, but its 
! P f Ccln f t .° 1 . on \y 2 4» 2 ^9 f^ns of teak, the major portion of which 
K'liVn . P ° r • w, ! t 1,n tbe presidency of Bombay or to the Native State? of 
l' r \ 11 ^ambay, Cutch, etc. The foreign demand for Indian timber 

. * \ '*[ s , c ? mc Nears P ast > manifested a tendency to expansion. Thus, for 
o o' - / > . f *L thc - SC e ot H>r io wcre valued in >685-86 Ot K 1,08,655 ; in 1886-87 at 
-;\ t R '“- 78 ’ ,30: »* '888-89 nt R2,83,61 o; and in 
Burma rai-neV^’? i * be ana b‘ s ' s of these exports reveals the fact that 

553 *-g; .*? "4 -—« •!“• .. . 

ui exports tro to Ceylon, the next most important 

dts Settlements. 


" >u " ,ric ,K ’ in B Mauritius, East Coast of Africa’ nndtht 
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Bengal and Bombay each export about the same amount of timber, and 
Madras a slightly lower amount, these three provinces furnishing between 
them about two-thirds of the total exports. 

Although, having perhaps little bearing on the subject of Indian saw¬ 
mills, it may be here mentioned that India annually imports a very con¬ 
siderably larger amount of timber from foreign countries than she exports. 
The immense size of India doubtless renders this necessary, as railway 
charges within India would be heavier from the sources of timber than the 
steam freight from foreign countries. Duringthe past five years the imports 
of timber from foreign countries were vulued as follows1885-86, 
82,62,946 ; 1S86-87, 82,98,289; 1887-88,83,83,949; 1888-89, 84,63,776; 
and 1889-90, 85,19,308. Of the last year’s imports Bengal took 81,82,085 
worth 5 Madras Ri. 25,678 worth; Burma 81,00,796 worth; Bombay 
864,170 worth, and Sind 846,579 worth. Great Britain heads the list of the 
supply countries with 81,52,605 worth; Ceylon usually follows, having 
last year furnished R 1,14,411 worth; Hong-Kong 81,30,660 worth, and 
the Straits Settlements with 893,136 worth. All other countries furnished 
much smaller amounts. Austria and Japan, for example, having each con¬ 
tributed about 86,000 worth.— Ed., Diet. Econ . Prod. ] 

SAXIFRAGA, Linn.; Gen. PI., 635. 

A genus of Saxifragaceous plants, comprising t6o known species, 3s of 
which are found in India. They are h rhs, most of them perennial, and inhabit 
cool, temperate, and especially Alpine, localities. Only one species is noted as 
being of economic value. 

Saxifraga ligulata, Wall.; FI. Br. Ind., II., 398; Saxifragaceie. 

Syn.—A va' klv of this plant—Citiata—described by Royle as occurring in 
Nepal and Kumaon at altitudes between 6,0 o and 8,000 feet, is put to 
economic purposes where it occurs; but the vernacular names and uses for 
both species and variety seem to be similar. 

Vern.— (The root*) Pakhan-bed, silphora, Hind.; Bat pld, popal , wa, 
fiu'ilu, shaprochi , kurgotar , dharp Ft, banfairak, saprotri, til, kachdlu, 
shill uch makhdn bed , dakachrA , (the root=») Pal!, in bed, j inti ana, 
tnaslin, Pb.; Kamarghwal, Pushtu ; Pashanbheda, Bomb. 

References.— Voigt, Hort. Sub. Cal., 2b; • Stewart, Pb. PL, to 3 ; Royle, 
111 . Him. Bat., 226, 22TJ ; Murray, PI. At Drugs, Sind, 143; Atkinson, 
Him. Gist., 3 oq, 747 ; Balfour, Cyclop ., 111 ., 544. 

Habitat.—A small plant with leaves frequently a foot in diameter, 
which occur:, on the Temperate Himalaya from Bhutan to Kashmir at 
altitudes between 7,000 and i 0,000 feet. It is met with also on the 
Khasia mountains at an altitude of 4,000 feet. 

Medicine.he root is used as a tonic in fevers, diarrhoea, and cough, 
and as an antiscorbutic. It is bruised and applied to boils and in ophthal¬ 
mia. It is also considered absorbent and is given in dysentery [Atkinson ; 
Stew rrt). In Sind the root is rubbed down and given with honey to 
children when teething. 

Domestic Uses.—The large leaves are frequently employed as plates 
(Stewart), 


SCiEVOLA, Linn.; Gen, PL, II., 319. 

\t. 137 ; GooDENOviF.a:. 

Scaevola Kcenigii, Vahl.; FI. Br. Ind., Ill, , f 3,; Wight , III., 

Sy“- s - si i-rcBA, Font.; S. Taccada, Ruxb ,• Lobelia Plumieri, 
Burnt., non Linn, 

Vcrn. Bhadrak, Bomb. ; Pi . 'tan, Rurm. 

References. Roxb. FI. Ind., Ed. C.B.C., 177 ,• Da/a. ft Gibs., Bomb. 
/•/. 134 ; Bunn., FI. /.if ,, rltfi , Rumph., A mb., IV., n 6 , /. 54 t 
Gamble, Man. 1 1 :mb. t 233 ; Kura, For, FI. Br. Bnrm. } 11 ., « $4; Mur - 
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Scammony. 


( \V. R. Clark.) 


SCHIMA 

Wallichii. 


r ^yf l -C-’'Drugs of Sind, 1S0; Jlfason, Burma and Its People, 784; 
Btrdwood, Bomb. Prod., 165; Lisboa, U. PI. Bomb., 1*4; Gasclteer, 
Mysore cd Coorg, 70. 

Habitat. — A shrub with smooth succulent branches, found on the sea¬ 
shores of India, from Sind to Ceylon, and from thence to Burma and 
Malacca. It is distributed to Tropical Eastern Asia, Australia, and 
Polynesia. 

Medicine.—-In the time of Rumphius the juice of the berries was 
instilled by the Amboyans into the eyes to clear off opacities and take 
away dimness of vision. 

Food.—The leaves are eaten as a vegetable by the Natives. 

Structure of the Wood.—It has a soft, spongy pith and coarse milky 
fibrous wood, which is useless for economic purposes. 

Domestic.—“ The Malays attach some superstitious qualities to its 
berries, and from the pith of the stem and thick branches they make arti¬ 
ficial flowers ” ( Lindley ). 

[Vol.II.,519- 

ocammony, see Convolvulus Scammonia, Linn,; Convolvulacbje ; 

SCHIMA, Reinw.; Gen . PL , /., 185* 

Schima crenata, Korth.; FI. Br. Ind., I., 289; Ternstriemiace/e. 

Syn.— Gordonia floribunda, Wall. ,• G. 01;LATA, Roxb., FI. Ind., Ed. 
C.B.L., 426. 

Vern.— Thcet-ya, Burm. 

References. Kurss, For. FI. Br. Burnt., /., 107 ; Griff., Notul , IV., $63 ; 
Mason, Burma & Its People, 408,'$ 3 5, 752 ; Ind. Forester XIV., 3 4 l. 

Habitat.- An evergreen tree, 30 to 60 feet in height, found in the East¬ 
ern I enmsula from Tenasserim to Penang and distributed to Borneo and 
Sumatra. 

Structure of the Wood.—Not of much value, but said to be hard and 
durable, though liable to warp and split. 

Domestic. 1 he compact timber of this tree is used for house-posts 
and for rice mortars {Mason). 

S. khasiana, Dyer, in FI. Br. Ind., /., 289. 

Habitat. A tree of the Khasia mountains, found at altitudes between 
4,000 and 0,000 feet. 

Dye and fan.—Baillon says' that the bark of this tree is used in 
dyeing and in the preparation of skins. 

S. mollis, Dyer , in II. Br. Ind., /., 288. 

Syn-— Gordonia mollis, Wall. 

I his, like all the other members of Lhe genus, is called Thtdya 
by the Burmese, i.c., itch wood, on account of the itching, which its chips 
or bark occasion when brought into contact with the skin. 

References. — -Aplin, Report on Shan States {r887-88); Ind. Forester, 
XIV., 341. 

Habitat.—A large tree found on the Ava hills. 

Domestic.— II.e wood is used for similar purposes to that of S. 
crenata. 

S. Wallichii, Chotsy ,■ FI. Br. Ind., I., 289. 

Syu. s. HYPOGL'• UL \. Mil/. ; GoRDONIA WALLICHII, DC. ; G. INT'i l l- 
folia, hoxb. ; .. CHiLLAt’NiA, Ham. With reference to the synonyms o< 
S. Wallichii, Dr. George Wntt (Ind. Forest?*) remarks that it i- a | 
ry variable plant, hut that a well marked form (S. Noronhce, Rein.c.) j 
v 1 j, m his opinion, the independent position once assigned 
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Vertl. Makusal , chilauni , makriya-chilauni, Hind. ; Dittgan (Khasia)* 
Boldak (Garo), Makriah , chilauni, 7n a k us at, Assam.; Jam, Cachak ; 
Chilauni, goechassi, Nepal ; Sumbronu;, Le pc ha ; Guerra, GoalpaRA ; 
Thcet-ya, a-nan-pho, Burm. 

References* Roxb., FI, hid., Ed. 426 / Kura , For . FI. Burnt., 

/., 106 ; Gamble, Man. Ttmb., 2g ; Mason, Burma & Its People, S35i 
752 ; Pharm. hid , I ., 190 ; Dymock, Warden & Hooper . PItarmarog. 
hid., ]., 190 ; hid. Forester,'!., 85, 87 ; VII., 101 ; VIII., 403 ; XL, 
252, 315 , 355 ; XIV.. 340, 341 , 343. ^ 

Habitat. —A large, evergreen tree of the Eastern Himalaya, from Nepal 
and Sikkim to Bhutan, found at altitudes between 2,000 and 5,000 f eet * 
It occurs also in Assam, the Khasia hills, Chittagong, and Burma, and 
is distributed to Sumatra. 

Medicine. — £< The Hindi names for this tree signify ‘ that which causes 
itch, 5 ‘that which causes monkeys’ itch. The part of the tree which 
has this effect is the d^rk, in which the liber cells appear like glistening 
white needles, which irritate th~ skin like cowhage, which drug it resem¬ 
bles in being a mechsnical irritant ” ( Pharmacog. Ind.). 

Structure of the Wood.—Rough, red, moderately hard, close-grained, 
warps and shrinks much in seasoning. It is durable when well ventilated. 
Weight about 45ft per cubic foot. Gamble remarks that the growth of 
this tree is moderately fast, and that, 4t as large quantities of the timber, 
well grown and straight, ate available, it is to be hoped that it may be ere 
long in more extensive demand.” 

Domestic.—The wood is used in Northern Bengal and Assam for 
many purposes, but chiefly for building. Many of the tea factories in 
Darjeeling have been built'of it, and the Public Works Department have 
sometimes used it for bridges. Mann states that in Assam ii is used for 
planks and ordinary building purposes, and for canoes. In 1875 several 
sle< pers, made of it, were given over to the Northern Bengal State Rail¬ 
way for experiment, but the result does not appear to have been pub¬ 
lished (Gamble). Hooker, in his Himalayan Journals , says it is much 
prized by the Lepchas and Thibetans for ploughshares and other articles 
which need a hard wood. 
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SCHISMATOGLOTTIS, Zoll. et Morr.; Gen. PL, III., 984. 

[ Phanerog., II., 352 ; Aroide.-e. 

Schismatoglottis calyptrata, Zoll.it Morr.,- DC., Monog. 

Syn.—C alla calyptrata, Roxb., FI. Ind., Ed. C.B C., 63 i. 

Habitat.—A native of Ambuvna, where it is used as an article of food 
and also medicinally Introduced into Calcutta. See Colocasia antiquo¬ 
rum, Schott. ; Aroidbjb ; Vol. II., 509. 

SCHIST. 

u ybc Schistose Rocks are those which h ive a * schistose * eg., * foliated texture/ 
Foliation is a term applied bv Professor Sedgwick to those rocks which have had 
such subsequent texture and structure ; r iven to them ac to split into plates of different 
mineral matter, either with the lidding or across it ” (Geikit). IConJ. with Gneiss, 
Vol. 111 ., 517-18). 

Schist, Medlicott , in Man. Geol. Ind., /., 12. 

Schist, Eng.; Schist e, Fr. ; Schif.fer, Germ. 

The following note, has been kindly lurnished by Mr. H. B. Medllcott, 

I late Director of the Geological Survey :~ 

Schist is a foliated crystalline rack, tlu commonest varieties being 
mica-schist, talc-schis\ chlorilc-sclmt, hornhlend schist, etc. It is the 
1 commonest genus of metamorphic rock, and is al ways found in such regions 

3. 946 
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The Lac Tree or Kosumba. ( W. R. Clark-) 


SCHLEICHERA 

trijuga. 


of which there are many in India. It is quite too coarse a rock to rank as 
a building stone, being only available for rough rubble masonry, and, 
when obtainable in large slabs, for roofing, lintels, door-posts, flags, and 
the like, 

SCHIZANDRA, Mich,; Gen, PI ,, /., ip, 

[ NOLIACEiE. 

Schfcandra grandiflora, H, f. & T. ; FI, Br, Ind., I, 44; Mag- 

Syn.—S ph.^rostema grandiplorum, H.f. & T. ; Kadsura grandi- 
plora, Wall, 

'Vern.y-Singhata, taksielrik, Lepcha ; Sillangti, Kumaon ; Klandru , 
kaljendru, Pb. 

References.— Brandis, For. FI., 57/ ; Gamble , Man. Timb4 ; Gaaettcer, 
N.-W. P., X., 304 ; Ind. Forester, XI., 2 ; XIII., 63 . 

Habitat. — A glabrous climbing shrub, of the Temperate Himalaya, from 
Simla to Bhutdn, found at altitudes between 6,000 and 10,000 feet/ 

Food.— The fruit is eaten. 

Structure of the Wood.—Porous and with strong resinous smell. 

SCHLEICHERA, Willd.; Gen. PL, /., 404. 
Schleichera trijuga, Willd.; FI. Br. Ind., I., 681; Sapindace^. 
The Lac Tree or Kosumba ; The Ceylon Oak. 

Syn.—S. pubescens, Roth. ; Meucocca trijuoa, fuss. ; Scytalia 
trijuga, Rc xb.; Si'aumannia trijuga, Spreng. ; Cussambium spi- 
nosl'M, Hamilt. 

Vern.— Kosum , gausam, kusum, Hind, j Barn, Santal ; Puvatti , 
Kaders. ; Kassuma, koham, kocliam, Pancii MehalS ; Rusam, 
I 'riya; tiuru, Korku ; Kussum, kojba,C. P. ; Komur, p&sku, GOND. / 
Guram, N.-W. P.; Samma, jarnoa, gausam, kuss&mb, Pu. ; Peduman , 
gosam , kosam , kosamb , kocham, koshimb , assum.ir , Bomb. ; Ku.umb, 
peduman. Mar.; Pave, p\\, ptilachi, nolim ouriki, pumarum, puvit, or kuld 
, J} 1 5 ' e >’* on ) 1 5 PiUF., may, roatanga, posuku , mayi , rotanga, Tkl. ; 

Lhrn a C.oorg ; Sagdi, sagade, ehakota, akota, Kan. ; Gy a, hyet- 
mouk, Burm. ; K6n, Sing. 

References.—OC Prod., 615 ; Rorb., FI. Ind., F.d. C.B.C., 33 't 
Brandis, For. FI., R ms , For. FI. Harm.. 2<y; Beddomc, FI. 
Sy.v., t. ttOi Gambia, M n. Timb., 95; Thr.-ait En. Ccvl. FI., S# ; 
d" . G ™., Bomb. i :., 3 S ; Stewart, Pb. PI., 32 ; Graham, Cat. 

~?. m '• 2 9 i Mason, Burma & Its People, 454, 7*2 ; Sir W. Elliot, 

FI. Amlhr., 114,156 ; Trimen Cat. Ceylon Pi., 20 j Rumphius. Amb., r ., 
t- 57 ; O'SJtaughnessy, Bang. Dispense., 242 : S. Arjun , Cat. Bomb. 
Drugs, 25, 2 r 3 ; Dymock, Warden , & Hooter, Pharmaeog. Du!., J., 3 ?o ,* 
Birdwood, Bomb. Prod., 259, J25 ; Baden Powell, Pb. Pr„ 597 i Atkin¬ 
son, Him. Disk. ( X., N.-W. P. Gas.), 3 o 7 , 814; Use fid PL Bomb. 
(XXV., Bomb. Gao.), 5/, 150, 261, 278,394; Liotard, Dyes, 33 ; Man, 
Madras Adm., II., 115 ; Settlement Reports’. — Central Provinces, 
Chanda, App. vi. ; Chhindviara, 28, no ; Bnitool . 77, (27 . Upper 
Godavcry, 3 S ; Nimar, 305 ; Raiporr, 7 6, 77 ; Cajrctecrs : — Bombay, 
VII., 38 , 3 g; XIII., 25 ; XV., 33 ; XVII., 25; N.-W. P.. IV.. rx. ; 
Mysore & Coorg, I., : Ind. Forester : — I., 120, 271 ; 71 ., is, 10; 

BD, 23, 189, 201, 2.38 : IV., 292, 322 ; VIJ.. 277 ; VIII.. 29, io 3 , to5, 
IS?, 414, 438 ; IX., IJS, 177, 487 ; X., 3 r, 33 , 63, 3 25 ; XI., j '>7 ; XII., 
188 ; XIII., 120 ; Balfour, Cyclop. Ind., II. 5-ft. 

Habitat.—A large, deciduous tree, found in dry forests of the Sub- 
Himdlayan tract, from the Sutlej eastwards, throughout Central and South¬ 
ern India, Burma, and Ceylon. It is distributed to Java and Timor. 

Resin.—It exudes a yellowish resin. The lac produced upon this 
tree is known as kusum lac, and is the most highly prized quality (see 
Coccub lacca, Vol. 11., 409), 
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Dye.-—A dye is said to be obtained from the flowers. (Settlement 
Rep., Chin dinar a Dist.) 

Oil.—The seeds yield an oil which is used in Malabar' for culinary 
and lighting purposes. It is reputed to be the original Macassar oil, and 
has recently reappeared in German commerce under that name ( Phar - 
macog . Ind.), 

Medicine.— Messrs. Gehe & Co., in their trade report, state that the 
oil is a valuable stimulating and cleansing application to the scalp, which 
promotes the growth of the hair. It has been long used by Native prac¬ 
titioners for the cure of itch and acne. Roxburgh remarks that the 
bark rubbed up with oil is used for the cure of itch, but he does not men¬ 
tion the similar use made of the oil. Rev. A. Campbell tells us that the 
Santals use the bark in external application to relieve pains in the back 
and the loins. 

Food.—The fruit contains a svhitish pulp, which has a pleasant sub¬ 
acid taste and is often eaten during hot dry weather by the Natives, who 
ascribe to it cooling properties. 

Structure of the Wood.—Very hard, strong, durable, and takes a fine 
polish, sapwood whitish, heartwood light reddish brown. Weight about 
70 per Qj cubic foot. 

Domestic.—The wood is much used by Natives for the manufacture 
of articles where strength in small space is required. Ihus it is employed 
for making pestles, tho axles of wheels, and the teeth of harrows, and for 
the screw rollcis of sugar mills, and of cotton and oil presses.] 

SCHREBERA, Roxh; Gen. PI ., //., 675. 

[ III., /. 162 ; Olf.ace;e. 

Schrebera swietenioides, Roxh . / II. Br . Ind., IIJ., 604; Wight, 

Vern.— M6ka, g6ki, ghaut, gantha, banpalds, Hi>jp. ; Ghantd pdrul 
LJf.NG. ; Jarjn, sandapsing, Kol. ; Ghato, OraoN ; Makkak, Bull. ; 
Jantia , Uriya ; fltdn, Kurku ; Malta, C. P. ; Karindi, mokha , dhakha , 
Gond. ; pa tali, ghanta patali, Bundel. ; Mokka, jk<'w, Raj. ; Moka 
gantha, Bomo. ; Moga-linga, Tam : Kalgante, Coorg ; Makkam 
mokob, Tel. ; Thit-kswc'-lwe, Burm. j Muskkaka, ghantdpitali, Sans. 

References— DC., Prod., viii., <575 ; Roxb., FI. Ind., Ed. C.B.C., 3y; 
Brandis, For. FI., 30$ / Kura, For. FI. Burm.. //., r0 : Bediomc, Fi. 
Svlv., t. 24$ ; Gamble, Man. Timb., 255 / Dale. & Gibs., Bomb. FI., 
uS ; L<. C. Dutt, Mat. Med. Iiind., 298, 3iO ; Lisboa, U. PI. Bomb., 
97y ; Gasetdeer : — Bomb., xiii., 26 ; XV., 75 ; lad. Forester : — III., 

*? Ufa 2?y ‘ VUI ' 4,7 > 43H > X1 -> 3 70,3ji ; XU., 311, 3 13 ; Apt>. 

10 ; XIIf., 121. 

Habitat.—A deciduous tree, 40 to 50 feet high, found in the Tropical 
Himalaya of Kumaon, and in Central and Southern India and Burma. 

It is widely diffused, but nowhere abundant. 

Gum.—It yields a gum. 

Food. The 1 paves were eaten as a vegetable in the Nasik District 
during the famine of 1877-78. 

Structure of the Wood.—Brownish grey, hard, polishes well, is durable 
does not warp or split. There is no heartwood proper, but irregular 
masse * o i purple or claret-coloured wood are scattered throughout the 
centre of tin tree. Weight 561b per cubic foot. 

Domestic.- I he wood is used for turning and for making combs and 
weaver s beams. It makes excellent cart wheels. Roxburgh says that 
he is inclined to think it would answer well in place ot boxwood for scales 
to mathematical instruments, as it is not liable to wo p 
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The Sanipat drug'. 


( IV . R. Clark.) 


SCILLA 

indica. 


SCHWEINFURTHIA, A. Braun , Gen. PL, II., 933- 

[ Wight, Ic., t. I4W { SCKOPHtiLARINEiE. 

Schweinfurthia sphaerocarpa, Braun. ; FI. Braun hid., IV., 252,- 

^ y ? PA PI LION ACEA, ; ANTIRRHINUM PAPlUONACEUMi Burnt l 

A. CLAUCL’M, Stocks ; LlNARlA SPH.FROCARPA, Bentk. 

Vern — (Bazar name, the drug=) Sanipdt , Hind., Bomb., Sans. ; Sonpdf, 
v Sind. r 9 * 

Reference 8 .— DC , Prod., X., 2S7 ; Boiss., FI. Orient., IV., 3S7 ; Burnt., 
FI. hid., 21, t. 39,/ 2; Dytno.lt, Mat. Med. W. Ind., 5 So. 

■Habitat.—An annual or perennial branched glabrous herb found in 
roc jy Places in Sind and distributed to Baluchistan and Afghanistan. 

Medicine. The drug 1 , which consists of the fruit broken up into small 
pieces and the powdered leaves together with portions of the stem, has a 
slightly bitter, somewhat tea-like taste, and is prescribed by Native bract h 
t loners to patients suffering from typhoid symptoms. The powder it 
snuffed up for bleeding at the nose ( Dr . Stocks ). 

. ,. SCILLA, Linn. ; Gen. PL, III., 814. 
ocillaindica,i?0.tr£.; see Urginea indica, Kunth.; Liliace -e; Vol.VI. Pt. 1 V- 
fc. indica, Baker ; FI. Br. Ind., VI., 348. 

®y n> [S. maculata, Bake r in Jour. Linn, Soc., XIII., 250 Ledebouria 
hyacinthina, Roth. ; Wight, Ic., t. 2040 L., maculata, Dais; Barnaria 
indica, Wight, Ic., t. 2041. 

Suphadie-khus , Bkng.j Bhutkandd, pahdrikonda , ndni-j angli~ 
cutitio lahana rdnakdndd. Bomb. ; Shiru-nan-vengaytwt , Tam. 
elerences. Grcih., Cat. Bomb. PI., 220 ; Dais. & Gibs., Bomb. FI., 2$\ ; 
U Uiuugfcu'ssy, Beng. Disport., 663 -; Dymach, Mat . Med. W. Ind., 2nd 
Jill., tSj 4; Irvine, Mat. Med. Patna, 106 ; Home Dept. Cor. rel. to 
u . .. P ! lar f '“<*■> * 3 o, 240, 29 '. 

naoitat.—frequent in sandy places, especially near the sea, in the 
l j_ c ' ln Peninsula from the Concan and Nagpur southwards. S. Hohe- 
C M n T • /l- et Mt >'" is a closely allied species, met with in the Pai.i.'ib. 

Medicine.—The bulbs ar c scaly, about the size of a large nutmeg 
composed of very smooth and fleshy scales, which are so imbricated that 
they might be mistaken for coats if not carefully e xamined ; thev are round 
ish or ovate in shape, sometimes slighlly compressed on the sides • t xler- 
nally they are of a whitish-brov.n colour. They are usualh found grow,no 
singly as if propagated by seeds, and not, as in the case of'Urginea indica’ 
in clusters, each of which contains in the centre a mother-bulb surround, d 
by n..my smaller ones (M codec n Sheriff, Mat Med. Madras). Ainslie 

in Souther b [ U a- ° f vJ ? lla hyacinthina, and says that they were employed 
southern India for the relief of strangury and fever in horses. O’Shaue h- 
/ co ™ ment ‘ng on Ainslie’s remark, srtys that he tried them as a 
rn,w tUt k C °r ‘he officinal squill (Urginea Scilla) of (lie British Pharmn- 
JT 111 f° ,!l d that, although given in double and < ven treble (lie dose 
sininc 1 .../ ug ’ ,hey P roduced no marked effects. Dymock however 
Stores hfV f ° r t mnn ' V : yoars lhcy "'•-re issued from (he Bombay Med cal 
f) but Zt o’? In Sl V" ,ls ( l Hd : ? ou f °f Urd. Phys. SI., Jan. Jh ,8%t 
eau-illv sati ‘n r ■ y ea J’ s Urginea uidica h as in use j botli appear to be 

ful than the bulhs of rirldiU - ,• 1 describes thei t as more power- 

of the British Pharm- . of.cr ‘“w s^ ,ld ,? u,l ‘\ Pt J uaI to the officinal drug 
if gathered wm afi. r^hev hiJ a >S th ? th , ey are P art 'culariy efficient 
thing to do with O-Shaughness/s iT n ' ( ' * ^ V’hich may have some- 
remarks llml (he bulhs he ma.I.^J r L Stl , niat " of their powers, sine- lie 

rim dose, according t„ Moodeen Shf , not flinvercd ,h:il ' 

8 Jeen oherifiF, is from one to four grams, ful. | 
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SCIRPUS 

Kysoor. 


The Gajapipal Climber. 


SCINDAPSUS, Schott . / Gen. PL, III., 992. 

Scindapsus pertusus, Schott .; a synonym for Rhaphidophora pertusa, 
Schott and Pathos pertusa, Roxb., FL Ind., Ed, C.B.C., 146; 
Aroideje. 
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S. officinalis, Schott . ; DC., Mon. Phaner., II., 254; Wight, 1 c., t. yjS. 

Syn Pothos officinalis, Roxb., FI. hid., Ed. C. B. C., 145, 

Vern.— Gajapipal, pippal-j'hanca, maidah, gaj-pipit, bari-pipli, Hind.; 
Gajapipal, gaj-pipit l, Be no. ; Dare jhapak', SaNTAL; Gajfipali, hath, 
u ngliya, N.-W. P. ; Thora-pimpli , Mar.; Motto-piper, Guz.; Hatti- 
Pipli, Dec.; Atti-tippili, Tam.; Enuga-pippalu, gaja-pippalln , Tel.; 
Dod da-hip a Hi, Kan. ; Atti-tipp anaii-tippili. Malay.; Gaja-pippali, 
kari-pippali, kapi-balli, kola-balli, s'reyasi, •vas'ira, Sans. 

References.— Revd. A Campbell, Econ. Prod., Chuiia Nap-pore, No. 843s t 
Mason, Burma, 505 , 8lO ; Sir \V. Elliot, FI. Andhr., $6 : Sir II. 
Jones, V., 1ST ; Pharm. Ind., 250; Ainslie, Mat. Ind., II., U 3 / 
O’S/iaughrtessy, Ben-*. Di pens., 626; Moodeen Shot iff, Supp. Pharm. 
Ind., 226; IJ.C. Dutt, Mat. Med. Hind., 252, 297 i Atkinson, Him. 
Dist., 3 i 8 , 750; Birdwood, Bomb. Pr„ 94 ; Maine Dept. Cor., regarding 
new Pharm. Ind., 240• Gas., Orissa {IV. W. Hunter), II., I 59 t App. iv. 

Habitat.—A large climber, common in the tropical forests of many 
parts of India and Burma, adhering to the trees by thick adventitious roots. 

Medicine.—The dried sliced fruit is officinal in the Materia Medicaof 
the Hindus. Stimulant, diaphoretic, and anthelmintic virtues are ascribed 
to it. It is also said to be aromatic and carminative, and useful in diar¬ 
rhoea, asthma, and other affections caused by deranged phlegm. It is used 
principally as an aromatic adjunct to other medicines ( LI. C Dutt). Among 
the Santals the fruit is applied externally for rheumatism {Revd. A. Camp - 
bell). fDymock, writing apparently of Rhaphidophora pertusa fa nearly 
allied plant to that under consideration), says it is called ghannaskunda in 
Marathi, because of its being used in the treatment of persons bitten by 
Russell’s viper. For this purpose the juice, along with black pepper, is 
given internally, and the juice together with the juice of Croton oblongifoliu9 
and of the fruit of Moraordica Charantia, is applied externally to the bitten 
part.— Ed.] 

SCIRPUS, Linn.; Gen. PL, III., 1049. 

[A genus of Cyperaceous plants comprising about 200 species. These arc 
widely scattered all over the world and are chiefly to be found in marshy places 
and stagnant water. Many species are indigenous to the East Indies, but of 
these only a few are d-^ribed as' ping used for economic purposes. In the 
Statistics • A tlas of Bombay the following remark occurs, whicn appears to relate 
to the edible sedges here dealt with :— <c The tubers of these plants, found most 
largely in the Nal or inland lake t-; the west of Dholk and in marshy places in 
the konkan, are paten .by the labouring classes in ordinary times, and very 
largely by tbefamine-stricken. These tubers materially support the latter in 
times of distress in the Nalkantiia of Kathiawar and Ahmadabad.”— Ed., Diet. 
Econ. Pi do. ] 

' Scirpus dubius, Roxb ; FL Ind., Ed., C.B.C., 72; Cyperack;e. 

Vern. — Alliki, gitti-gadda, Tei.. 

Reference. - S 7 > IF. Elliot, FI. Andhr., i3, 60 . 

Habitat.—A native of wet, sandy, pasture land. 

Food.—The tuberous roots, which are said to be a9 good as yams 
(Roxb.), and the tender white shoots which spring up after the monsoon 
[Elliot), re eaten by the Natives of Chutia Nag pore and the other parts 
of India. 

5 . Kysoor, Roxb.; FL Ind„ I'd 77. 

Vern.— Kasuru, hsitr, Hind., Beno. ; Hacker a , Bomb.; Kaseru , dila, 
Pb.; Gmida tnngagaddi, Tel. j Kaseruka, Sans. 
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A Valuable Fungus. 


(W. R. Clark.) 


SCOLOPIA 

crenata. 


References.— Sir. W. Elliot , FL Andhr ., 65; V. C. Dutt , 

304; Dymock, Mat. Med. \V. Ind. s 847 ; Atkinson, Econ. Prod., A r .-TP. P., 
Ft. V. (Foods), 1Oi; Lisboa, U. PI. Bomb.. 184; Journ. Agri.-Horti. 
Soc . Ind., X., 356 } XIII., Sel., 62. 

Habitat.— A weed common on the margins of tanks and rivers through¬ 
out India. 

Medicine.—The tuberous roots, which are about the size of a nutmeg, 
and of a black colour externally, have astringent properties and are given 
by Native practitioners in diarrhoea and vomiting. 

Special Opinions.—§ %t Kesur is used to remove the taste of medicine 
from the mouth. It is chewed also for the purpose of checking sickness. I 
have often seen it used, but I cannot say whether it acts Beneficially 99 
[Surgeon R. L. Dutt, M.D., Pabna). “ Astringent, given in diarrhoea 33 
( W. Dymock , Bombay). 

Food and Fodder.—The roots are dt^g up in large quantities in the 
cold weather, sliced and eaten uncooked by the Natives of many parts of 
India. They arc sweet and starchy, and are considered cooling and highly 
nutritious. 

Sacred. —In Bengal, the tubers are given as offerings to the deities. 
Scirpus maritimus, Linn. ; Boiss., FI. Orient ., V., 384. 

Vem. — M urak, dila, Pb.; Gurrapu sakatunga , Tel. 

References. — Roxh., FI. Ind., 75 ; Stewart, Pb. PL, 265 ; Aitch., Pot. Afgh. 
Del. Com., I 2 i; Sir W. Elliot, FI. Andhr., 66 ; Gazetteer N.- W. P., IV., 
Ixxix. 

Habitat.— Common in marshes and on the banks of streams in Northern 
India. 

Fodder. — When fresh it forms gopd forage, but soon gets too dry 
[Stewart). 

SCLEROTIUM. 

Sclerotium stipitatum, Berk. & Curr.; Fungi. 

[In the brief review of the Fungi of India, given in Vol. III., 4^5, there 
will be found mentioned a fungus that inhabits the excavations produced 
by white ants. By an unfortunate oversight its name has there b< 1 n 
given as Schrotium stipatum. The substance here more especially alluded 
to cannot, however, be said to have been definitely determined. It i ; known 
in Tamil as Patu manga, and is reported to be highly valued as a medi¬ 
cine. The reader will find a detailed account of it in the Journal of the 
Agri.-Horticultural Society of India (Vol. XIV., Old Series, Selections, 
2 p 5 ~ 7 ). and a scientific description of it in the Journal of the Linnean 
Society (Vol. IX., 417).—'Ed., Diet. Econ . Prod.]. 
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SCOLOPIA, Schreb.; Gen. PI., I., 127. 

Scolopia crenata, Clos. ; FI. Br. Ind., I., igi; Bixine*. 

Syn. — Phoheros irenatus, H r . & A. ; P. ACUMINATUS, HooKPKiANUS, 
& Arnotttancs, Thwaitcs ; Flacourtia sapid.\ & crenata, Wall , 
Vem.— Hitterlu , Bom 1 '. 

References.— Dal*. & Gibs., Bomb. FL, ti : Thwnites, Katun., 17,400 t 
BeddornFI. Sylv., t. 78 ; Gamble, Man. Tim!.',, 17. 

Habitat.—A middle-sizt'd tree found in hilly districts of Malabar I 
Kanara, Mysore, and Ceylon, and distributed to China and the Philippines. . 

Structure of the Wood.—White, v<?rv hard and dense; but liable to | 
warp ; said by Beddome to be used for planks. 
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The Viper Grass 
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Scolopia rhinanthera, Clos. ; FI. Br. Bid., I., igo. 

Syn.— P hoberos rhinanthera, Bonn,; P. macrophylla, W. # A.; 
Flacourtia inermis, Wall . 

References.— Gamble, Man. Timb 17 ; Watt. Cal.Exhib. Cat., VII., 22*. 
Habitat.— A tree of Malacca, Java, and Borneo. Found by Kurz in the 
Andaman Islands. 

Structure of the Wood. — Hard, red, close and even-grained. Weight 
6 oflj per cubic foot. 

SCOPOLIA, Jaca.f Gen. Pi ., II., 902. 

Scopolia lurida, Dunal; Fl.Br . lnd t , IV., 243 ; Solanace/b. 

Syn. — A Nison us luridans. Link. & Otto ; A. stramonifolius, G. Don. 

References.— DC., Prod., XIII., i, 555 ; Pharm, Ind., iSt; Braithwaite 
Retrospect of Medicine , IX., irg. 

Habitat.—An erect, herbrfceous plant of the Central Himalaya, fou 
also in Nepal and Sikkim. , ... , A 

Medicine.—The leaves, when bruised, emit a tobacco-like oclou . 
tincture, prepared from them and administered internally, was oun 0 
produce extreme dilr-totion of the pupil and, in two instances, to cause 
blindness during the use of the drug. (Pharm. Ind.) ^ j 22 ^ 

S. praealta, Dunal ; see Physochlaina praealta, Hook. f. ; Vol. VI., 

Scorodosma feetidum, Bunge; see Ferula foetida .Regel; Umbelli- 
FERiE J Vol. III., 335 . 

SCORZONERA, Linn.; Gen. PL, IT., 531. 

A eenus oi percnrinl, rarrly annual, herbs, belonging to the Natural 
Order Composit/E. Three species are indigenous to the Paniub and Western 
Himalaya, none of which seem to be of much economic value. In the adja¬ 
cent countries of Baluchistan and Afghanistan, several other species are found. 

Ail these are used as vegetables by the inhabitants of those regions, but S* 
mollis and S. divaricata, Turca, are the only Indian indigenous species that 
it has been thought necessary to deal with in this work. 

[ POSITS. 

Scorzonera hispanica, Linn .; Boiss., FI. Orient Ill., 745 ; Com- 
The Spanish Salsify; Viper Grass. 

References - Firmingrr, Man. Card. Ind., r 63 ; DC., Origin Cult. PI., 
44; Smith. Econ. Diet.., 3 j / ,* Agri.-Horti. Soc. hid., Trans., VII. (Pro., 

116 ; Journal, IX. (Pro.), 01 ; (New Series), IV., 37 . 

Habitat.—The Scorzonera is wild in Europe, from Spain, where it 
abounds, the south of France and Germany, to the region of the Caucasus. 
Ia Sicily and Greece, this species is not found. It is cultivated in many 
parts of Europe for the sake of its roots, which are used as a vegetable 
{DC., Orig Cult. PL), lu India it is occasionally cultivated in the gardens 
of Europeans. 

s, mollis, Bleb.; Dot's;., FI. Or:;nt., III., 761 / also S. divaricata, 
litres ; 11. Br. Ind. ; III., 418. 

Vern. — Kambul, jhag., Afqh, 

Reference.— Aitchison „ Bot . Af%h. Del . Comm., 84. 

Habitpt.— In the dry valleys of Afghanistan, Baluchistan, and Persia, 
extending thence to Eastern Europe. , 

Food.—-Both the tuben \ the leaves are collected, cooked, 

and eaten by the Natives of Afghdntrl;in,and to some extent »,S. divaricata) 
is similarly u ed by the hill tribes of the North-West Himalaya. 
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Beche de mer or Edible Holothurians. ( W . 7 ?. CtenL) SEA-SLUGS. 


SCROPHULARIA, Linn.; Gen. PL, II., pJ7. 

F arine:e. 

Scrophulana dentata, ; /7, Br. Ind., IV., 2 5 6; Scrophul- 

Syn.—S. Kotschyi, II. f, <$» 

Vern.— Shusti , Ladak. 

Reference. — Stewart, Pb. PI., i 63 . 

Habitat.— An annua! herb with perennial root-stock, found on the 
W estern Himalaya and in Western Thibet, at altitudes between 12,000 and 
15,000 feet. 

Fodder.—Browsed by goats but not by yaks {Stewart). 

SCUTELLARIA, Linn.; Gen. PL, II., 1201. 
Scutellaria linearis, Benth.; FI. Br. InJ.,IV„ 669 Labiate. 

Vern.— Mastiara, Pb. 

References. —Stewart, Pb. PL, 173 • Agri-Horti. Soc. Ind. Journal, XIV., 
21; (New Series ), /., wo ; Gaacttecr, N.-W. P„ X., 3 i 5. 

1, Habitat. uncommon on the Temperate Western Himalaya, from 
Kashmir to Kumdon, at altitudes between 3,000 and 8,ooo feet. It is 
abundant on the Salt Range and is distributed to Afghanistan, 
the Nat' ° ^ an ^ e ^ ,s PLANT * although very bitter, is eaten by 
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~ . SEA-SLUGS, 

oea-slugs. 

I’lCCHE DE MER, TrtPANG, Sf.A LEECHES, HOLOTBURIA. 
vern.—Hse/i-hmyaii, Burm. ; Tripan g-svmla, Malay. ; Hoy shun, 
China. 
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References. — Forbes Watson, Indust. Survey, 3jo ; Simmonds, Comm. 

Prod, of Sea , 105 ; Encyclob. Brit., III., 477 ; VII., 63 g ; Balfour, Cyclop. 

Ind., 1 ., 3 os : H96 ; 111 ., 92S ; Royle , Production of Isinglass along 
the Coasts of India, 5 2 , 54; Mason, Burma & Its People, 3 y 3 , 7-V>‘ / 

Gaaettcrr of Burma, II., 41 5. 

Habitat. —Edible Holothurians are found on the coasts of the Medi¬ 
terranean, the Eastern Archipelago, Australia, Mauritius, Ceylon, and 
Zanzibar, whence they are occasionally brought to Bombay for re-export 
to China. Several species are found on the Burmese coast, particularly 
that of the Mergui Archipelago, where they are captured in large quanti¬ 
ties bv the Natives, cured and sold to the Chinese. It is, however, from | 
the coasts of New Caledonia, Tahiti, and the Fiji Islands that China is . 
principally supplied with Sea-slugs. They are collected in large quanti- | 
ties throughout the Indian Archipelago, especially among the Eastern 
Islands. 

Description.—The ordinary kind in size and appearance resembles a DESCRIPTION 
prickly cucumber, except that the colour is a whitish brown, another is per- ! 100I 

fectly black. One species is nearly 2 feet long, but they are generally much | 
smaller and the average size may probably he taken as about 8 inches. 

The skin is in some species covered with spicules and prickles, in some it 
is quite smooth; and it may or may not be provided with “teats” or 
ambulacral feet disposed in rows. 

Four kinds are recognised in commerce as being of value. These are, 
according to the description of Oaptain Andrew Oheyne, who was for | 
many years engaged in the fishery and preparation of thc-ie animals:— j 

(1) Bankolungan, in the fresh state, 11 to 13 inches long, of an oval jBahkoloo ;;»n. 
shape, brown on the back, white and crusted with lime on the belly, with ; 10.> : 

a row of teats on each side of the belly. They are hard, rigid, and with | 
little power of locomotion, but able to expand and contract themselves it j 
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pleasure. This species is usually found on the inner edge of coral reefs in 
from 2 to 10 fathoms of water, and on a bottom of coral and sand. It can 
be obtained only by diving. 

(2) Keeskccsan , 6 to 12 inches long, of an oval shape, quite black and 
smooth on the back, with a dark-greyish bellv and one row of teats on 
each side. When contracted, it is similar in shape to a land tortoise. 
This species is found on the top of coral reefs in shallow water and on a 
bottom of coral and sand. It is more plentiful and, moreover, more easily 
caught than the preceding. 

(3) Tulepan, 9 inches up to 2 feet long, of a dark red colour and 
narrower in proportion than the two above mentioned. The whole back is 
covered vflth large red prickles. They are found on all parts of the reefs, 
but chiefly in from 2 to 3 fathoms of water. They are softer and mure 
difficult to cure than the others. 

(4) Munang , seldom over 8 inches long, oval in shape, quite black and 

smooth, without teats or other excrescences, found in shallow water on the 
coral flats and often among turtle grass on the shore. These are chiefly 
procured from the Fiji Islands. f „ 

These are the kinc s most esteemed in commerce. But the following 
are recognised as inferior in value :— 

(c) Sapiifos Chi>ta, about the same size as the Aft* n a ng,o fa reddish 
brown colour and with a wrinkled surface. It is found adhering to ti e 
coral rocks on the top of the reefs. 

(6) Lowlouo r n y of various lengths, black, wrinkled, and narrow. Found 
also on reefs. 

(7) Bilati bianco, about 9 inches long, of an oval shape and a white 
and orange colour, and easily known by its voiding a white adhesive sub¬ 
stance which sticks to the fingers when handled. Generally found on the 
Inner edge of reefs, and on a sandy bottom. These generally bury them¬ 
selves in the sand during the day and are most easily found on moonlight 
nights, when they emerge into the open water. 

(8) Matan , differs from No. 7 only in colour, which is grey, brown and 
white, speckled. 

(9) Hanger?an, generally about a foot long, of a grey or greenish 
colour, wrinkled. Found on the lagoon side of coral reefs. 

(10) Sapatos grande, 12 to 15 inches long, of a brown and white colour, 
wrinkled and very inferior. 

Preparation. -Whm caught they are first split and gutted, then boiled 
for a period varying according to the variety, but, speaking generally, from 
five to twenty minutes. When sufficiently cooked they ought, immediately 

mi K.'incr / lilt nf 1 Vlf» nnt f m /trv nn IKp enrfnr.i iil/o o Knilpd Offct. AttCT 



piairorms over a Drisu nr-j. i ne piauorm. are erected one over me , 
in large huts built for the purpose, and as the slugs become drier they are 
removed to higher platforms further away from the fire. When one batch 
appears drv, it is taken off the platforms, carefully examined, ihoro not dry 
pul up again, and the quantity thoroughly cured is sent on boardship 
where it is slowed away in bags. Should the ship be long in procuring a 
... .-quire to be dried again every three months, but tins 
in the sun on platforms erected on d»;ck {Simnionds, torn - 
_ rial Prod . of the Sea). 

Food.—The Trepang is highly 
Chinese and Japanese epicures. It ij 
fekitinmis soup, of which the Chine 
ised by the Europeans in India, 
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The Common Rye. 


(\V. R- Clark.) 


SECAMONE 

emetica. 


the colonists of Manilla, and is said, when cooked by a Chinaman who 
understands the culinary art, to be a capital dish. 

Trade.—A fairly extensive trade in Sea-slugs exists in India. From Mr. 
O’Conor’s Trade Returns we find that, during the official year of 1889-90, 
the Straits Settlements sent 2,243th of this article, valued at Rj,' 254, to Bur- 
ma. During the same period 31,729ft of Sea-slugs (Indian produce), 
valued at R4450, were exported from Burma to the Straits Settlements, 
while a total of 43,287ft, valued at R9,53o, of foreign B£chc dc mer was ex¬ 
ported from Bengal and Madras to Ceylon, China, and the Straits Settle¬ 
ments. The total imports into China are large. Between 186S and 
1872, Simmonds states that they averaged 15,745 piculs of 133$ft each 
The finest qualities of Sea-slug sell in China for as much as £100 per ton t 


TRADE. 
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Sebesten, see Cordia Myxa, Linn., and C. obliqua, Willd .; Boragina- 

[ ceje ; Vol. II., 5*53-565. 
Sedges, see Cyperus, Linn. ; Vol. II., 682 ; Eriophorum, Linn . ; Vol. Ill » 
266 ; Fimbristylis, Vahl. ; Vol. III., 363 ; Kyllinga, Rottb . ; Vol. IV., 
569 5 Scirpus, Linn. ; Vol. VI., etc. ; Cyperaceas. 


SECALE, Linn. ; Gan. Pl. % III., 1203 . 

Secale cereale, Linn. ; Boiss.y FL Orient ., V.y 674; Gramine.®. 

Common Rye. 

Vern. — Gandam-dar, josn-thak-thak, Afg.H. 

References.— Stewart, Pb. PL., 262; DC., Origin Cult. PI., 370; A itc bi¬ 
son , FI. Kuram Valley , 23 , TlO ; Botany Afgh. Del. Comm., 126 ; Snath, 
Dir., 3 sS ; Kew Reports, 3 $, 70 ; Agri.-Horli. Soc. Ind. 'journals, IF, 
Sel., 178, 373 ; IV., Sel., 120 ; A'Vr Series, /., Sel. 19 t. V., Sel. 9. 

Habitat.—An annual corn-grass, cultivated in many parts of Europe. 
The indigenous habitat of wild rye is unknown, but DeOandolle, after re¬ 
viewing the historical, philological, and botanical evidence, comes to the 
conclusion that most probably its “original area was in the region com¬ 
prised between the Austrian Alps and the north of the Caspian Sea.” It 
does not appear to exist in India to any extent either wild or cultivated, 
but Aitchison, in his Kuram Valley Flora and Botany of the Afghan De¬ 
limitation Commission, describes it as occurring abundantly as a weed in 
wheat-fields in these countries and to all appearance “ perfectly wild.” 

Medicine.—Ergot of Rye, see Claviceps purpurea, Tulsane , Vol. II , 
359, Fungi. 

Food.—The grain of rye i9 Ih Afgh&nisi&n, reaped with the wheat 
and ground up with it into flour. When a large proportion of rye is 
present, the flour is considered by the Natives to have injurious properties. 
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SECAMONE, Br. ; Gen. PL, II., 746. 

[ As.lepiadkjE. 

Seeamone emetica, Br.; Ft. Br. Ini., IV., 13; Wight, Ic., t. 1283; \ 1018 

Vern. — Shada-biri, Bhng. 

References. — DC., Prod., VIII.. 50/ .• Kurts, For. FI. Br. Burnt.. IT., igs . I 
Pharm. Ind., 142 ; O'Shaughnessy, Benz Dispcns., 451; Balfour, Cy- j 
clop. Ind., Ill,, 559. 

Habitat.—A climbing shrub, common in jungles at the foot of moun¬ 
tains in the South Deccan Peninsula, nnd Ceylon. 

Medicine.—The root is acrid and is regarded by the Natives as MF.DtCINB. 
possessing powerful emetic properties. Dr. Q. Bidie. however, tried it in rc\\r\ 
several cases and found it almost inert (Pharm. Ind.). 


S 1019 









Dictionary of the Economic 



<SL 


SECURINEGA 

obovata. 


The Chayote or Choco. 
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SECHIUM, Swartz ; Gen. Pl. 9 

Sechium edule, Swartz; Cucurbitacfje. 

The Chayote or Choco. 

References. — DC., Origin Cult. PI . , 273 ; Krw Bulletin (1887), No. 8, 7 / 
Ub8g) f No. 25, 2ft ; Rep. on Govt. Bat. Gard. Saharunpore (tSf 5 )* 5 / 

{ 1886 ). 17 / 20. . 

Habitat — A cucurbitaceous plant, largely cultivated in Tropical Ameri¬ 
ca. M. DeGandolle believes it to be a native of Mexico and Central 
America. 'The cultivation of the Choco has, for some years, been success¬ 
fully carried on in Ceylon, and more recently it has been introduced 
into the Darjiling and Saharanpore Botanical Gardens. It seems to thrive 
well, but is apparently “ difficult to distribute, as the old plants do no 
bear moving about, whilst tho large fleshy seeds must be sown directly they 
ripen” (Saharunpore Report ). . . . „ A 

Food.-The fruit is pear-shaped, about 3 to 5 inches long, covere 
with soft prickles and either green or cream-coloured. \y hen boffin it 
forms in the West Indies a favourite vegetable, and with he .u chum of 
lime-juice and sugar, supplies an mgredu nt (fJgrtSjSSJ??* 
boiled or roasted, is farinaceous and wholesome (Kew bulletin.) 

SECURINEGA, fuss.; Gat. PL, III., 275. 

^ formuly looked „n as belonging to it have boon trans- 
; 1 j * «... ,, n , Fluecrvea and have not I n described in tms work under 

tut heading^ it haf lcen thought necessary to provide a place for them under 

Securinega. Ed.] 

Securinega Leucopyrus, MudL-Arg., in DC., Prodr., XV., it., 451 > 

[ Wight, Ic., t . l8j5 ; EuPHORlHACEiE. 

Syn.—A synonym for Fluf.ggia Leucopyrus, Willd. ; FI. Br. JndV., 
32ft; F. vi rosa, Dale. & Gibs.; Cicca Leucopyrus, Kurst; Phyl- 
lanthuh Leucopyrus, A 'on; P. albicans, Wall. 

Vern. —Achal, Nepal ; Hartho , aintka , N.-W. P.; Kakun, rithei, girthan , 
gargas, bhnthi , bata. vanuthi, girk, Pb. ; Kiran, Sind.; Per a past- 
arc me, Akgii.; Challa manta, sale manta , C. P. ; Saltpan , halt pan, 
k \jput. ; Parpo , Goa. 

References.— Roxb., F!. hid., Kd. C.B.C., 670, 6X0: B J tome, For. Man., 
nj7, t. 24. f. 4 & 6 ; Kura, For. FI. Br. Burnt., II., 3 s 3 ; Gamble, Man. 
l imb., 354; Dale. & Gibs., Bomb. F!., 236 ; Thraites , Enum., 281 ; 
Beandie, lor. FI., 456 ; Dymock, Mat. Med. W.Ind., 7/7 ; Gazetteers 
N.-W. X., 3/7 ; Bombay, XV., 44: ; Ind. Forester, XII., App. 21. 

Habitat.—A large, thorny shrub or small tree of the Panjdb plain and 
the Deccan Peninsula, from Ivanara southwards. It is found also in Burma 
and Ceylon. 

Medicine.—The juice of the leaves or the leaves made into a paste 
NV ith tobacco are used to destroy worms in sores (Dymocb). 

Food.—The 1 ruit is eaten. 

Structure of the Wood.— Pink, hard, close-grained. It is only used as 
fuel. 

s, obovata, Muclt.-Arg., in DC., Prodr., XV., it., 449. 

Syn - -Fluf.ggia microiwrpa, Bit. me » FI. Br. In l., V.. >28 : F. Lf.uco- 
rv Jus, />/>. & Gibs, (not of Willd.) ; F. Lrucoi hylla. Wall.; Phyl- 
I.antiuu; vikOSus & RKTUsus, Roxb.; P. oio^rus A: glaucuB, Wall.; 
ClCCA OBOVATA, Kura ; L UOKlZAIiOK A l INMATA, Wight, 1994 > 
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(W. R. Clark.) 


SEMECARPUS 

albescens. 


; Iktibi, 
kodarsi, 


Vern. Dal me, dhani , bakarcha , ghari, gwala , darivi , Hind. 

Lepcha ; Ukievg, thaka, Michi ; Korchi, Gond. ; Kandori, 

Bomb. ; Yac-chinya, Burm. 

References. Roxb ., AV. / AY/. C.B.C., 679,6^0 ; Brandis, For . AY., 4 ^ 5 > 
Graham, CY?/. />/.. /<fo • <‘y 6’i^., Few A. A/., ^ 

Far. A/. Z?r. Furw., //., J54 ; Gamble, Man. Timb , 3>4 / Awbi, f/. / 7 . 
Bomb.. 117 , ' 7 G 2 * 0 . -* 7 «?> Atkinson, h'con. Prod , IV - IF. />., Par/ F., 44, 
67 ; Gazetteers :—K.-W. 1 \, IV., Ixxvii, ; X, 3 / 7 , Bombay, XV., 441. 
Habitat.— A deciduous-leaved large shrub or small tree, found through¬ 
out India and in Burma and Ceylon. In the Himalaya it aspends to an 
altitude of 5,000 feet. It is distributed to China, the Malay Islands, Aus¬ 
tralia, and Tropical Africa. 

Food.— It produces an abundance of small, round, pure white succulent 
Berries, which are, like those of the preceding species, said to be edible. 

Structure of the Wood. — Reddish yellow, close-grained, durable 
Weight 521b per cubic foot. 

Domestic.-—The wood is used for making agricultural implements. 
The h\rk is very astringent and is said by Roxburgh to be employed t » 
intoxicate fish. 

SEDUM, Linn.; Gen. PI, I. y 6$<). 

. ^ genus of succulent herbs (the Stone crops) comprising about twenty species, 
indigenous to the Indian Peninsula. Few are of any economic Importance, 
a though several were included in the older systems of Materia Medica. 

Sedum Rhodiola, D C. / FI. Br. Ind., II., 417 ; Crassulaceje. 

^pAn S , M n «iCATUM, II. f. & T . ; Rhodiola imbricata, Edgw. ; R. 

K« »S EA, 1.1 sin. 

Vern Shrolo , Ladak. 

^'hjurn^fi 40f ; Stewart, Pb. PI., roi ; Aitchison in 

Habitat A » u 74 '* N - wl P " X - SW ‘ 

the Western A),^ ,a £. e . ou f plant with perennial root-stock, common on 
betweenlo. H,n,sU . a > a from Kumaon to Kashmir, at altitudes 

utafcitorr’ l ' av “°' ,hawiid ri “' - «» *«• «' 

S. tibeticum, H.f. 6* T. ; FI. Br. Ind.. II., 4 , 8 . 

References. Stewart, Pb. PI., tor ; Aitchison injoum. Linn. Sac., X.. 74 . 
... Habitat.—A glabrous herb with perennial root-stock, found on tl • 
csfern Alpine, Himalaya at altitudes between 12,000 and 16,000 feet. 
It is distributed to Afghanistan.' 

Food. — 1 hr lf.ayes ol this, as well ns of the preceding species, arc, ac¬ 
cording to Aitchison, eaten by the Natives of Lahoul. 

Selenite, see Gypsum, Vol. IV., 105. 

SEMECARPUS, Linn.; Gen. PL, I., 424. 

[ Anacardiace^e. 

Semecarpus albescens, Kun; F'. Br. l„d., II., 7 5; 

Reference*. — Kt.ro. F,., FI. Br. Burm., 3/3, and in Journ. Asia ■ 
u u- S ('* 70 .//.,$». 

c ^ahitat.—A large evergreen tree " not unir quent. in the tropical forests 
ot Martaban down to I eraserj m ; rather rare in those of the Pegu Yomah 
U P 3,000 feet elevation ” yKure). 

Resin,-A black resin is said to be exuded by this tree (Kurt). 
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Semecarpus Anacardium, Littn.f. ; FL Br. hid //., 3 ° / 

The Marking-nut Tree. C Ic., t. 350. 

Syn.—S. r.ATiFOT.ius, Per9.; Anacardium latifolium, Lamk,; A. om- 
cinarum, Gcertn. 

Vera. —Bheld, bhihh'd, bilaran, bheyla, belaiai, Hind.; Bhel , bhcla /< ’*, 
Hfng. ; Santal; Kol.; BhalUa, Uriya; Bawar URO, 

Bhola-zuti, Assam ; Bha/aiyo, bhala :, Nepal; Konyk;, Lepcha ; ^ 

kampira , Mal. (S.P.)j Kohka, biba , Gond; BhiUwa, bhala,t**i*, 
bhalian, N.-W. P. ; Bhildwq , bhcla, bhiladar, Pb.: Bhilcrva, M R . 
•C. P.; /;/r/ 5 <r, bhilama, bilambi, Bomb.; 5 / 5*0 bibna,. M**-* 

Bhildmu, Guz.; Bkilavan, bclatak, DEC-; Shfrt-kottai, N*?/' ‘ ■ • /■ 
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hab-el-kalb,. Arab.; Bilddur, Pers. 

References. —Roxh., FI. Ed. C.B.C.,X % ;Brandi*,fig*-”** 

Ki.r 
Tiff 

A 

Bomb. I’l., 41; Stow, *',•<% Mot- 'Mod. Hind.. 

\ Sj: Dymock, Mat. Med. IP. 



7 a»s, Z?*w., /^7/ Darrah,Note on Cotton in Assam, 3 d, Chr.sty, 
New Com. PL, VI //., 74 / Ain-t-Akban , Blochmanns Trans., I.,52; ban. 
Madras Adm., II., *2; Settlement Reports-.-Central Provinces, Upper 
Gnlavrry Dist ; Chindwara, no; Fir ndara, 19; Mundlah , 

• Chanda . /!/•/>. E 7 . ; Gazetteers: Bombay, 137 ; XIII., 23 ; A F., 
75'; iV.-IP. P., /., to . 7 P., /x*; StW, 5<?/ Mysore and Coer?, /., 50, 557; 
///., 2^ ; Nell ore Manual , 7 / 5 ; An ri.-Marti. Soc. Ind., II., 1867, 8 ( 7 ; 
1 „ Pt . IV, N. S., 398; Ind. ForesterI ., //., / 7 f, W, W; 

2 ^, 20/ ; /F., 227 ; VIII., I06. 270, 412, 414; IX., 254, 2<)5, 438 ; A., 222, 
325 ; XL, 366 ; XII., App. 10; XIII., 120; Trars.Mcd. & Phys. Soc . 
Bombay (yVn* Series), No. 12 , ij 3 ; Smith, Diet. Econ. PL, 268 - 

Habitat.—A deciduous tree of the Sub-Himalayan tract, from the 
Sutlej eastward, ascending to an altitude of 3,500 feet, and found through¬ 
out the hotter parts of India as far east as Assam. It does not occur in 
Burma or Ceylon. It is distributed to the Eastern Archipelago and North 
Australia. 

Gum.—The tree yields an acrid viscid juicf., from which a varnish is 
made. A sample of gum prepared from this juice was sent by the Madras 
Forest Department to the Amsterdam Exhibition. It is usually described 
as a coarse black gum in amorphous carbonaceous masses with a shining' 
coal-like fracture and having a dull brownish-black colour. It is said to be 
useless for commercial purposes (Cooke). 

Dyes and Tans.—Ti c pericarp of the fruit contains a bitter and power¬ 
fully astringent principle, which is universally used in India as a substitute 
for marking-ink. It gives a black colour to :<>tion fabrics, which is said to 
be insoluble in water, but soluble in alcohol. I’he juice of the pericarp is 
mixed with lime water as a mordant before it is used to mirk cloth. It is 
believed this substance is an ingredient in some of the marking-ink pre¬ 
parations sold at the present day in Europe. 

In some parts of Bengal the fruits are regularly used as a dye foT 
cotton cloths. 1 hey arc employed either alone or with alum. The details 
of tint process, aa <!•::» rribed in McCann’s Dyes and fans of Bengal, are as 
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follows :—“ In Balasore two jars are put on a brisk fire, one over the other; 
the upper one contains the Malta fruit and has a hole in the bottom. The 
heat causes a black resinous juice to exude from the Malta which runs into 
the lower jar. the cloth may either be dyed in this black liquid alone, or 
oil may be mixed with the liquid before the cloth is dipped in it. The cloth 
is then welt washed out with water. Lime water must be poured on the 
cloth to cause it to dry speedily." f n Hazaribagh the method adopted is 
somewhat different. I he bhalia fruit is soaked in water for three days, 
and then strained through a coarse cloth from the infusion thus obtained. 
The material to be dyed is washed well with water, and when half dry 
washed again in a solution of alum. When again half dry it is dipped ir. 
the bhcilia infusion, worked well about till the required depth of colour is 
obtained, then removed and dried in the sun. When quite dry it is washed 
frequently in fresh water to get rid of the smell of the dye-stuff. The 
colour produced by the use of this dye-stuff is a dark grey or greyish black 
(McCann). Brandis says that the bark is astringcnt,'and is used as a 
dye. 

“ Pounded and boiled in rape oil, the fruit of this tree makes an excel¬ 
lent remedy for staying putrefaction when begun in a hide "(Sir E~ C.Ruck , 
Dyes and Tarts of the N,»W. P.)> “The nuts of this tree are used by tan¬ 
ners, especially in dressing the hides of the rhinoceros and buffalo to form 
targets” (Buchanan, Stat. Dinagepur). 

Oil.—The kernels contain a small quantity of sweet oil. “ The peri¬ 
carp contains 32 per cent, of a vesicating oil of specific gravity *991, easily 
soluble in ether and blackening on exposure to the air. It is similar to 
that of Anacardium occidentale, but Basiner found that it dissolves in 
potassa with a green colour, and its alcoholic solution turns black with 
basic lead acetate ” (Dymock). 

Medicine.— The acrid juice of the pericarp is a powerful vesicant, and 
is often employed by Natives for producing fictitious marks of bruises, 
rhese, however, may be distinguished from the marks produced by blows , 
by their deep bluish-black colour, and their presenting small vesicles or | 
blisters on the surface. The ripe fruit is described in Hindu works of 
medicine as having acrid, heating, stimulant, digestive, nervine, and | 
escharotic properties. It is used in dyspepsia, skin diseases, piles, and ner- j 
vous debility (U. C. Butt). It is given internally by the Hindus of South- ! 
em India in small doses in scrofulous, venereal, ana \eprous affections, and j 
externally an oil prepared with the nut by boiling, is applied in rheumatism | 
and sprains Llim/.v). In the Konkan, a single fruit is heated in the flame 
of a lamp; the oil from it is allowed to drop into a quarter of a seer of j 
n '.lk and this draught is given daily in cough caused by relaxation j 
of the uvula and palate (Dymock). * # 

In Muhammadan works on medicine the juice of the pericarp of the j 
marking-nut is described ns hot and dry, useful in all kinds ot skin diseases, 
palsy, epilepsy, and other diseases of the nervous system. 1 he dose 
prescribed is from -J to £ a dirhem, and it is directed that when given in- j 
ternally it should always be mixed with oil or ir cited butter. Externally I 
they apply it often in the form of a fumigation to cold swellings such as ' 
piles (Dyitioc ). In the Panj/ib the fruit is used to prepare a wash for case- 
of salivation, and its smoke is considered efficacious in impotency (Stewa i) ! 
In its a< lam, the oil of the marking-nut appears very closclv to resemble 
that of the cashew-nut (Anacardium occidentale). It is a powerful vesicant. , 
and when applied to the skin caused blistering within twelve hours. Lx- 
tensive application of the oil produced painful micturition and hsematuria. ' 
When administered infernally in small doses, no physiological effect v.n 
observed. The nun king-nut is occasional!v used by Natives as a local ! 
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irritant for the purpose of procuring abortion. It is also employed by 
malingerers to produce ophthalmia and skin eruptions. 

Special Opinions.— § “The acrid juice of the marking-nut is said to 
be applied to the os uteri by Natives when criminal abortion is intended 
( Joseph Parker , Af.DDeputy Sanitary Commissioner , Poona). “ The oil 
of the pericarp is used in marking linen and blackens under the influence 
of caustic lime ” ( Deputy Surgeon-General R. F. Hutchinson , M.D., Morar b 
“ Is used by Sepoys to produce feigned disease. The <?il is rubbed over 
a joint, the refuse is then burned, and the joint exposed to the smoke, a 
swelling of the joint is then produced and the impostor feigns rheumatism. 
The plant is well known” ( Surgeon-Major C. W. Calthrop , M.D * Mar- 
ar). “The juice of the marking-nuts *or bhela is frequently applied to 
the skin to simulate the marks of bruises by the people here” (Assistant 
Surgeon Ram Chunder Gupta , Bankipore). “ Applied as a counter-irri¬ 
tant in rheumatism and to painful swellings; also to the gums in tooth¬ 
ache” ( Shib Chunder Bhattacherji, Chanda , Central Provinces). “.Its 
chief use among native doctors is in the form of an electuary in syphilis 
( T■ Ruthamn Afoodelliar. Native Surgeon t Chingleput, Madras Presi¬ 
dency). “ It is applied externally for pains of rheumatism and sprains. 
It is considered aphrodisiac and is taken in the form of confection. It 
produces in some cases excessive itching and erysipelatous inflammation, 
for which the application of cocoanut oil or tamarind water is considered 
the best curative” t Surgeon Major Robb, Civil Surgeon, Ahmedabad). 
“ The juice is used as an escharotic in chronic rheumatic allections 
(Surg on-Major - 4 . S. G. Javakar, At u skat). 

Food.—The yellow fleshy cup on which the fruit rests is somewhat 
acrid in the fresh state, but when roasted in ashes it takes the flavour 
of a roasted apple and is eaten by Natives. The kernels of the nuts are 
also eaten. They are supposed to stimulate the mental powers, especially 
the memory. 

Structure of the Wood.—Greyish-brown in colour, often with yellow 
streaks. It is full of an acrid juice which causes swelling and irritation of 
the skin when handled; timber-cutters for this reason object to felling it 
unless it has been ringed for some time previously. It cracks in seasoning 
and is not durable. Weight 42Tb per cubic foot. 

Domestic. — 1 he oil from the seeds, mixed with the milk of a species of 
Euphorbia, is said by Brandis to he made into bird-lime by the wild tribes 
of the Satpura ranges. It is also used as a preventive against the attacks 
of white-ants, and as a lubricant to the wooden axles of native carts. The 


leaves are employed as plates. The wood is employed for making 
charcoal. . L J 


S. travancorica, Bell; FI. Sylv., t. 232FI. Br. bid., II., 31. 

\/ern. — A atu sengote, Tel. 

Reference. — Wait, Calcutta Rxhib. Cat., Part /., 57. 

Habitat. A very large tree, met with in the forests of the Tinnevelly 
and l ravancore Hills. 

Resin.—It \ elds a caustic black juice similar to that of S. Aiiacardium. 


SENECIO, Linn.; Gen. PI ., //., 446. 

Senecio densiflorus, W,,!l ,- FI. Br. bid., Ilf .333; Compos ft®. 

s yn. S. AURhus and anoulosus, Wall, t S. uncinelli'S and deNSI- 
Ff.ORL'S, DC.. S'»l,II)AUO DENSIKLORUS, Wall. 

Vern.— Unia-avila, Pn. 

References— DC., />.*„ y[ Mg: C. R. Clarke, Comp. Iiui., Mi 
Slenar!. Pi. I t., ij 9; Cue., N.-W. P., X., 3u. 
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Serpentine or Ophite. 


(W. R. Clark.) SERPENTINE. 


Habitat.—-A tall shrubby plant, found in the Central and Eastern Hima¬ 
laya, from Nepal to Bhutdn, at altitudes between 5,000 and 7,01 o feet. It 
occurs also on the Khasia mountains between 4,000 and 6,000 feet, and in 
Burma. 

Medicine.— In Hazara the leaves are applied to boils (Stewart). 

Senecio Jacquemontianus, BenthFL Br. Ind., III., jjo. 

Syn.— Senecillis Jacquemontiana, Dene. 

Vern.— Poshkar. Kasmir. 

References.— C. B. Clarke, Comp. Ind., 208; Stewart , Pd. PI., 127 . 

Habitat.—A tall yellow-flowered plant, found in the Western Himalaya 
at altitudes between 10,000 and 13,0co feet. 

Medicine —Stewart states, on the authority of Birdwood, that the 
root of a plant with this vernacular name is used for adulterating kut (see 
Saussurea Lappa, C.B.C.; page 480), and says that as the Kashmiris 
in Lahore make the same statement, there must be some foundation for it. 
He adds, however, that this may not be the plant used for that purpose, as 
in Kashmiri poshkar appears merely to signify a large herb with showy 
flowers. 

S. quinquelobus, Hook.f. & T.; FL Br. Ind ///., jjj. 

Syn.—P renanthes P quinquf.loba, Wall. 

Vern — Morla, Pb. 

References. — C B. Clarke , Comp. Ind., 209 ; Stewart, Pb. PI., 129. 

Habitat.—A tall herbaceous plant, with perennial roots, found on the 
Temperate Himalaya, from (Jarhwal to Bhutan, at altitudes between 10,000 
and 12,000 feet. 

Medicine. —Li Kanawar the seeds of what appears to be this species 
are given for colic. 

S. tenuifolius, Surm., FI. Br. Ind., Ill , 345. 

Syn. —s. mlltifipus. Wil’d.; S. laciniosls, Am. ; Doronicum ten- 
UIFOI.IUM, Wight, Ic., t. 1129. 

Vern. -Sanggyc, mvntog , (Bazar flowers») nltnbar , Pb. 

References - DC , Prod. VI 36 s ; C. B. Clarke , Comp. Ind., 198; 
Sjewrt, Pb. PI ., l 3 o ; Gazetteer, N.-W. P., X. 3 12. 

Habitat.-A slender, much branched annual, met with in ihe Western 
Peninsula and on the dry hills of the Western Ghat from the Konkan 
southward. It is distributed to Java. 

Medicine.-Honigberger states that, it is officinal in Kashmir. The 
nimbaro} the Lahore drug-sellers may probably be the produce of this 
plant (Stewart). 

Sacred. In Lahoul it is held sacred to Buddha. 

Senna, see the species of Cassia, Linn.; Leguminos;e ; Voh II., 210-226. 

Serpentary root, see Aristolochlia serpentaria, Linn,; Artstolochi- 

[ ACR.lt ; Vol. 1 ., 317. 

SERPENTINE. 

Serpentine, Ball, in A fan. Geo l 2nd., III., 446. 

I h s mineral scientifically known as ophite is, when pure, a hydrous | 
magnesium silicate, containing more water but less silica than talc. Iron 
peroxide is generally present in varying proportions, and there are traces ! 
of other colouring matter - which give to it its varying and beautiful hues. I 
Several varieties of serpentine are distinguished :thus there are the noble 
or precious serpentine, which is partially translucent, and the fibrous, ! 
foliated, poreeHanic, and resin-like, all of which receive special names. 

1 Verd antique* marble consists of lime stone with included serpentine. 
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Madras. 
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Panjab. 

1070 

Burma. 

1071 

Andamans. 

1072 
Manipur. 

1073 

Bengal. 
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Kulu. 

HKmrarB. 

Cups. 
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Vern —Kyou hieing, Burm. 

References. — Mere .. G. S. I. {1872), V., 172: VIII., 282 ; X„ itf; XVIII.* 
JO {; 'Jour:’. As. Soc . Bong. XXXIX . 237 ; /. Calvert, l<ulu t 4 / Mason* 
Burma and Its People , 380, 734; Madras Man. Admin., 1 I., 3 <J: Settlemcn 
kept., Chanda Dist., C. P., J06 ; Forbes Watson , lnd. Surv. Ind., I., 4 1 £ 
Occurrence.—The following note has been kindly furnished by H B. 
Medlicott, Esq. late Director of the Geological Survey :—“ In Madras ser¬ 
pentine, and more particularly serpentinous marbles, are found in the 
Kurnool and Cuddapah districts, also in parts of Salem, especially in the 
neighbourhood of the magnesite deposits, the rock being more properly the 
mineral Rajtimorite. In the Panjab in the Pugn and Haule valleys there 
is a dark green massive serpentine. I tv parts of British Burma serpentine 
is exceedingly abundant, and it also occurs in the rocks of the Andaman 
Islands and in the hills east of Manjfiwv’’ , r 

Besides these localities it is described in the Manual of the Geology f 
In iia as occurring in Bengal in flic Manbhum rnd Smgbhum districts, 
and in the form of verd antique marble ;n Mirzapur. According to r. 
Calvert there is a serpentine qaarry on the Rangul mountain in Kulu. 

Medicine.—In Kulu serpentine is used medicinally lor disease - f 1 ie 
liver. Curs made of a sc called oahr-muhra arc supposed in 

Ladak to split if poison is put into ‘hem. , f 

For an account of its uses as a substitute for Jade see the account of 

that mineral in Vol. I V ; , 535 - [ Composite ; Vol. VI. 

Serratula anthelmintica, Roxb., see Vernonia anthelmintica, Willi. ; 

(G. Watt.) 

SESAMUM . Linn.; Gen. PL, II., io 5 S. 

There are referred to this genus some ten or twelve species of plants, the 
majority of w hich arc natives of Africa, In India two, or perhaps only one. species 
occur wild, h it Sesamum indicum k extensively cultivated and is olten 
found, as an escape from cultivation, in the vicinity of human dwellings. It is 
sometimes also seen growing quite spontaneously in Helds, even becoming a 
troublesome weed. Blume is reported to have observed it on the mountains of 
lava, in what lie regarded as a ti uly wild' state ; but his description would lead to 
the supposition that the Javan plant might, with greater propriety, be regard¬ 
ed as an ali'ed though distinct species. DeCandolle does not appear to have 
considered this explanation admissible, for, placing the greatest faith on 
Blume’s observation, when taken in conjunction with the fact that Rum- 
phius aligns to Sesamum Malayan name, which are independent of any bans- 
lu t root, he has assum d that, from th*.*se facts, it was probable India obtained 
its stock of S.'sntnmn tmm the Sunda Islands, some twu or three thousand years 
ago. It will be found, however, from the remarks below (under the paragraph 
History) that the writer is more disposed t" regard S. indicum as having 
been originally a native of India, or perhaps, rather n( the upper northern tracts, 
it* area of wild habitat having <• xte-mb d to Central Asia, but that its cultiva¬ 
tion w;b probably fir-t attempted in the Euphrates Valley and was extended to 
India by the Aryan conquerors. 

[ j 6 j; pEDALlNKiE. 

Sesamum indicum, DC.; FL Br. lnd ., V. 387; Wight, 7U- . f. 
GiK'Ta.i.v or Sesame Oil, ling.; Benn6, Huile de Sesame, 
Ft.; SESAAior, Gnrm. 

Syo SrcSAMUM oRIKNTAI.lt, Linn. ; S. LUTEUM, Rats. : s, 0CCIDKNTALE, 
Ucer RegeL 

V«rr» *'' fting i. k*hk ta-tP. harik-Xl. Ukd-tel. Lil-kfiJi 

ll-NOs; 'PH. ih\ Him'.. ra;i. si/,in-utm. kata tiU k shnajdy bhagu 
til h hit ti! rqjkjr 4 fit. . ;bi til, khauld til, V;asa (seed), ; Tf* 

k'U • Pu '. . ’ ..v. Ouissa ; T"n r\ ‘:n f ti : it, S\Ni\T. . To, , 

IH, P!i, L. P .j Til, ti i, gingili (mitha U l - sweet oil), NVW. P.j ohun - 
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guru, tilj KUMAON; Til, tili, kunjad, Pb. > Til, kunjit , AfO. J Thirr , 
f IN .^5 mithd-trl (oil), birth-til (seed), DbccaN ; 7 <* 7 , to/* kris/wa-td* 
} ash Uh-tal (white),&z/ri kat'u.'u (brack )t, fiurbia (red), Bomb. ; TV, 
sdrchii ti!, chokh6ta-Mla(o\\),tila (seed), Mar.; 7 W, Jl 7 (seed), mithu 
^/jGuz.; Xalu-rnny (oil)* yelUFchcddie, vuwulu, clln (s ed), 1 am. ; 
Nitwit, nuxvulu, nianchi-nunc (oil), polla nuvvulw (seed), Tel.; IlV* 
achchcllu, ellu.vaUc-yannc (oil),’ i <?//:' r seed), Kan.; S 'chii-clu, miv'.ak 
bifan, nallenna (oil), cllu, kdrellu chitrallu (seed), Malay.; Hnan, 
nahu-si (oil), Bukm.; Tun*pnitala, tcldala (oil), talla or talla-atta (seed), 
Sing.; Tila , snekafihala, tila-taila (oil), til aha (seed). Sans.; Dukn , rf/W- 
djylan, skiraj (oil), dhoiul-hal (oil), sim-sim (seed), dkettn simsim (oil), 
Arab.; Roghen, kurtjed, kunjad ( seed), roghanc kunjad (oil), righanc- 
s'- (seed), Pers. ; Semscm, Egypt; Ben jam, Sumatra. 

Rurnphius gives the following' names to this plant : in Malabar and Hindus¬ 
tan ,gingelli and gingcli/i, whence are descended the European names such 
as Spanish Sorgeliti ; Algerian and Sicilian, Gingilena , gingulenx, gurgu- 
tom, jugjolina also sanserlifi. In Arabic it is Sevisem and the seed gol- 
golan and, remarks Rumphius, who can doubt that the Arabic name is 
but a ^ publication of the word semen , that is, fat or oil ? In the Malayan 
tongue it is called Widjin ; in theTernatic Widje and among the Javanese 
and Balayans Lenga ; with the Amboyansit is Widjin; in Banda, Alalun ; 
and in China Moa. In concluding his notice of the various names known 
to him Rumphius whilediscussing the question whetherit is the Sesanium 
of Latin writers makes the somewhat significant observation that the plant 
he has described differs widely from the account of it given by Pliny, 
Theophrastus, and Dioscorides, but thinks these differences may 
be accounted for by the great tendency to variation. 

References.— DC., Prodr., IX., 250; Boiss., FI. Orient., IV., Si: Roxb., 
FI. hid., Ed.C.B.C., 49T : Gamble, Man. Tunb., 281 ; Thwaites, Kn- 
Ceyl. PI ., 209 , 442 ; Trimen, Sys . Cat. Cey. PL, 65 ; Dale. & Gibs., bomb. 
A/., 161 ; Stewart, Pb. PI , 149; DC., Orig. Cult. PL, 4*9: R l V - A. 
Campbell. Refit. Ec n. PL, Chutia Nagpur, No. Sigj, 9467 ; Graham, 
Cat. Bomb. Pi., 126 ; Mason , Burma and Its Pcefilc , $04, 793 ; Sir W. 
hlh d, FI. Andhr.. i 38 . 755,. Rheedc, Hart. Mat., IX., $4. 55 : Rum- 
fimus. Amh *. 76,/. 1 ; Pharm. Ind., 151 ; Finch. & Hanb., Pharma cog., 
47 c - 1 ; U. S. Disbens., fifth Ed., 1040; Q’Shaughe.essy, Beng.Dis- 
pjns.,479; Irvine, Mat. Med. Patna, rod • If. C. Duit, Mat. Med , Hin¬ 
dus, 210, 421 ; A. L. Do, Indig. Drugs Ind.. 100 . Murray, PL ' v Drugs, 
SineL, 177 : Waring, Baeur Med.. i 33 • Bent. 6? Trim.,' Med. PL, 108; 
DyMock, Mat. Med. \V. Ind., 2nd Fd.,,549 Year-Book Phartn., 1*74, io$ ; 
Transactions of the Medical and Phy. Soc. Bombay (Nciv Series'}, IV., 
® 5 » 1 55 ; Smith, keen Die., rg 3 ; Birdsvood, Bomb. Prod., 127, 2^6; Baden 
,?J°S P>‘., 364, 420,' Drury, U. PL Ind., 389 ; Atkinson, Him. Dist. 

{ Pol. X., A .-IV. P. Gob.), 3 ta, 750, 771Duthie & Fuller. Field and 
Garden Crops , 35 - 36 ; Useful* 1 L. Bomb. ( Vol . XXV., Bomb. Gas.), 167, 
2ig: Institutes of Maun, Burnells Ed., ro6; Gazetteers -.—Bombay ; 
Vol. II., 63, 269,273, 277. 280, 2S4, 2d7, 2y<4, 423, 536 , Sc8, 54 r > 544 , 
547 ; Vol. III., 4514s, is 1, 154, rsS, rbr, 164, 23c, 234,248,204, 
297, epu 3 302; Vol. IV., 53, 58, 232, 234, 207. 240, 24I, 24s, p /7 ; fj. 

I 1 i 9t i2o , 1Q3 , 2g4, 299,370, 377 ; Vol. VI.. 3 g;SG pP ; Vol. VII., 

7 -L 80 , 94, 07, i 4 g , 150,554, 562, 5/0. 573, . 575 , ' 73 , *8o: V ■ • V III., 183, 
189, 2.ts, 260 : Vol. X., 146,148, 298, 30 o, 302, 305,308, sfo 312 , 314, 
434 ; Vol. XI., 95, 07. 172 . 128, 2j2, z.f.f, ?.fl, 249, 25J, 424; Vol. XII., S± 


222, 348, 352, 3f8, 370, 375, 379, 386, 30i, 398, 400, 408, 4! 3 . 4Mi, 

420 ; Vol. XIII., Pert /., 286, 290, 336 , Part J/., 972 , 6 / 5 , 677 , 080, 
689, 692, 694,697 ; Vol. XV., Part //., t 6 , 10 50 .: Vol. XVI., <jr. 
34 ' • 353 , 3 * 3 , 36 q. 3 Q 4 . 3 go, 407. 412; Vol. XV!I., 246. 269, 343 * 5 S V> 
809 60}. 61 . 617,623, fjao, 63 s. 642, 647 : Vol. XVII., Pa. . //.. 34-44 

6, m 7 ; Vol. XIX., 16 . of, 4 ■ 
446; Vol. XX .. 220,392 , 3o7, 3oo. .pen,#??, 405 : Vo.. AA7., 244, 

49/: Vd. XXlI., J?i, #5, 3^6*7, 029, 639, 635, 6S7>63’), 64’ 

Vo!, xxrri., s’o, 366,53a, 532,534,536,53s, 54 

rsj, r? r , 207, 2/6, , 33 . Bruga ’: — Vol. II .. 64, 24 r 
IV•> 7 G 2.g>, 345 • VnL V.,84, 2nj, 3 H 8 , J70 ; V) 

273; VII , J.tJ, 30 i; Vol. VIII , 60 \ 210 • Vd. IX. 


, 637,* 

’ 

: vi., 

ro*3<»> 


4 f o, 

too, 1 
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4 * 9 ' I 
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Races or Varieties of Sesamum. 


. ’ , _ •' . 1 -fo ; \jurguuTiy . 7,5 , 

49/ Rohtak, 93 ; Indiana , i3r; Simla, 55; fnllundur, 4 3 ; Hozhiarpur, 
<?7, 94, rrj; hangra, Vol. /., 752, 75J/ Amritsar , 0 <5; Gurdaspur, SO, 
61 ; Scalkot, 6], 68 ; Lahore, 86, 90 • Gujranwala, 52, <5 ; Fcroatpore, 65, 
69; Rawalpindi, 78, 57; Jheluvi, 107, 108; Mooltan, 9?, 9i, 95, J0°/ 
Jhang, J05, 106 , 107, US; Montgomery, 88,89 , 702, 707, /o./, 7ctf, 7c?7, 

7 7 7 , 112 ; Milt Itffargurh, 90,93; L>cra Ismail Khan, 7 /p, 725 , 

729, 7J7 ; Z>rra Ghaai Khan, 81, 84; Barrau, 139 ; Peshawar, 144, 1 59 * 
Hazara, 129, i 3 4 , 136, loi ; Kohat, 97 ; Jhang, 103. Central Provin¬ 
ce* : - 6.7, 2,9, 395 , 502. SiW :—9, 7 * 9 , 77o>, 2 / 5 , 217, 218, 492, 493 s 

534 , Sfys 57 ', 575 , 574 > * 3 7 , &?2, 670, 97 r, ^5^,859,860. N.-W. 

;—Fr>A 52, 90, 9^y, 77<?, 7/9, 7 .j 7, 752, 1 * 9 , 225 , 250, 2*2, 29T, 

3 17, 3 4 9, 493, 53 r, 57 r, 577 , 559; Fo/. ///., 225, 76J; KrV. /K., Ixxiv. ; 
Orissa: — Vol. II., 15 Aj>p. 180. Mysore & Coorg :— Vol. I., 63 , 91 f 
Vol. II., it. Madras-District Manuals, Salem, Vol. /.. 747, 749; 
Ffl/. //., 9, 45, *7, 89, 105, I4T , 759, 79 , 27/, 225, 2J7, 257, 275s, 599, S 06 ; 
Kistna. 369 ; Cuddopah, 47, 65, 6V, 77 ; Madura, 105 ; North Arcoi, 333 , 
3.<4 ; Coimbatore, 224-225. Agricultural Reports: — Assam, 1888-^9, 15 ; 
1887-88, 77 ; 18Y-87, 2J ; 18*5-86, 17, Madras, 1878-79. Experimental 
Farm Reports , Cawnpore, r’'86-87, 2, 18 ; 1885-86, 2, 5 : 1884-.S5,5 ; r\82- 
8j,8. Statistical Descriptions and Historical Accounts :-N.-li . Prcvs., 
Alicarh, 375 , 479 t Cawnpore, 27; Mainpuri, 5 " ; Etawah, 3 s, 36 ; tta, 
19, 20, .,o,5v; MuBaifurnng.:,, 2<<, 241 ; Meerut, it, <8: Hulandshahr, 
25. lnd. Forester -A'., 2'o . A IV., 370; Sports, hm ycL, Ency clop Brit.; 
Balfour, Cyclop. Ind., II., 5 83; Morton , Cycl . 2lgr;. ; Urc, Die., Indus. 
Arts & Man. 


Habitat. - An annual plant, which is comnv-nly stated to be cultivated 
throughout the tropical regions of the globe. In India it would, perhaps be 
more correctly described as a crop of the warm temperate or sub-tropical 
tracts, being grown as an autumn or even winter crop in the warmer 
p.irts of the country (the truly tropical areas), and as a summer one in the 
colder. Thus, for example, it is frequently stated that black sesamum is 
sown in February - March and reaped in May-June, and that white sesa¬ 
mum is sown in June and reaped in August and September. These 
dates are, however, applicable chiefly to the great table-land, thetar^i, and 
inv.cr hills of India. It is a kharif crop in the plains of the North-West 
Provinces, being sown in the middle or latter end of the rains and reaped in 
autumn. In th" Panj£b it is essentially a rainy season crop. In the Cen¬ 
tral Provinces and a large part of Madras, two widely different crops are 
reared—one reaped in spring and the other in autumn. In Bombay 
generally and also in Sind, only one crop’s grown, but the period of sowing 
's delayed til! June or July and the harvest takes place from September to 
IDecember, In Bengal, a pi rhaps even more direct adaptation to the periods 
of colder climatic influences occurs. The chief crop is sown in June and 
July and harvested in October. November, or December, while a less im¬ 
portant crop ib sown in January, February, or March, and reaped in June 
:md July. In the moist tropical portions of Bengal, Assam, and Burma, 
the plant does not tht.ve so well as in the higher sandy-soiled tracts of 
(.cntral and Northern India,regions subjected t > a regular and not too ex¬ 
cessive rain)all. or where the crop can be irrigated. 

Races or Varieties of Sesamum.— It will be found from the remarks 
l-nlow that the writer is disposed to think Sesamum maybe viewed as in¬ 
digenous in India; if. indeed, it cannot be regarded as occurring at the 
present day in a truly wild state. He 1 . s not, however, bad the opportunity 
of extending h*r btady of th«* plant to the numerous cultivated forms which 
rxisi in the country and is, accordingly, unable to say whether these 
.ah on Id he viewed as varieties or only cultivated races. Popular writers 
generally s:i'' that the while, black, rea, and grey-seeded forms differ only 
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in the colour of the seed. But as opposed to this statement there stands 
out pi eminently one or two important considerations. In s)tne parts of 
India the plant is a stunted herb which rarely exceeds 18 inches in height ; 
in others it becomes a bush 3 or 4 feet high. ' In some fields all the flowers 
are white, leaves large, irregularly lobed; in other fields pink, or it may be 
daik red, and the leaves long, narrow, and almost quite entire. Added to 
these observations there is also the practical issue that certain forms can 
be grown under an environment of soil and climate quite ill)suited to 
others. It would thus seem probable that careful study may reveal the 
existence not only of old and well differentiated races, but even of distinct 
varieties of Sesamum indicum. The information, such as it exists, leads 
forcibly to one conclusion, vist.> that Sesamum has been cultivated in India 
fiom as remote a period as rice, since its adaptations to climate and soil 
are quite as remarkable in the one case as in the other. Some of the 
Sesamum crops take only three months from sowing to harvest, others eight 
or ten. It may safely be said, therefore, that no subject of Indian agricul¬ 
ture would more richly reward careful study than that of Sesamum. Its 
ramifications not only extend into every phase of Indian agriculture, but 
into the early history of the human race, since there would seem no doubt 
but that til was the first oil-seed cultivated by man. 

The tendency to variation under cultivation was one of the features 
specially dealt with by Rumphius. He says that on one stem the plant is 
frequently seen to have various forms of leaves, and, in fact, that the leaves 
appear to vary greatly according to the nature of climate and soil. The 
plant grown, tor example (states Rumphius), in the Eastern islands, differs 
greatly from that of Hindustdn. W 1 ilc discussing the differences between 
the black and white-seeded forms he says the white has broader leaves, of a 
more bright green colour and lhe flowers are also paler coloured than the ' 
burn L. 1 he seed is either pure white or of a pale ashy colour. It has a 
sueetc i taste and richer substance than the black. Rumphius thus appears 
? ^regarded the white and black-seeded forms as distinct, and he states 

_ o ?,u all , e V n tae Mala y peninsula sometimes attains the dimensions of 

a small bush five to six feet in height. 

rn ? IL ' s . us f d the process of dyeingsilk, a pale orange colour 

L M-Vrt *wkes (in the passage quoted below regarding sesamum oil 

. . P m S adl,des to the oil being employed to brighten tinctorial results, 
any 01 s are used by' the Indian dyers, but it is not known whether they 
are supposed to themselves pussess definite or specific tinctorial actions. 

1 he reader should consult the reiparks on this subject in the paragraph 
under Dyes in the article Ricinus communis, V. f 509, 

Oil and Oil-cake. 

Oil. Gingelly Oil is used in painting according to Atkinson, but its 
being a non-drying oil is opposed to its utility for that purpose. Sesamum 
is cultivated exclusvcv on account of its oil-yielding seed. It is, there¬ 
fore, noi necessary to do more than preserve in sequence order the para¬ 
graph which it is customary in this work to devote to the oils obtained 
from plants. The succeeding pages on sesamum seed and oil give the | 
commercial phases of the subject, and naturally deal in detail with the 
methods of, and the extent to which, the oil is expressed in India. The 
medical properties and chemical composition of lhe oil will also be found 
below in the paragraphs devoted to these subjects. Suffice it therefore to 
£nve here a brief resume of the leading properties of the oil by Wfl 
introduction to the more detailed discussion which follows 

There are, as already stated, at least two easily-recognised forr 
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til). T\\2 latter form is much more common, and yields a superior oil. It is 
sown in March and ripens in May, while the white form is sown in Juneand 
ripens in August. The oil is extracted by the same process as that for 
mustard oil. Gingelly oil is clear and limpid, of colour varying from pale 
yellowish to dark amber ; it has no smell, and is not liable to become rancid. 
It is composed essentially of oleine, which is often present to the extent of 75 
per cent. But it is frequently adulterated with ground-nut oil. It is stated, 
however, that 10 per cent, of gingelly oil, mixed with other oils, may be de¬ 
tected by shaking one gramme of a cold mixture of sulphuric and nitric acids 
with one gramme of the mixed oils, when a fine green colour will be the result, 
a colour which no other oil p duces. In India, gingelly oil is used for culin¬ 
ary purpose, in anointing the body, in soap-manutacture, and as a lamp 
oil. In England, it is chiefly employed in making soap and for burning 

in lamps. It resembles olive-oil in many of its properties, and is accord¬ 
ingly similarly used. The oil obtained from the black variety is generally 
staled to i.>c m< ro suitable for medicinal purposes than the white. If is also 
extensively employed in the manufacture of Indian perfumes. 

Adulterant's andSubstitut as.—Gingelly oil is used in India to adul¬ 
terate the oil of almonds (Drury) and ght (Dnthie bniter}. After neing 

kept for a time it becotms so mild that it may be used as a sub; 
swetr 1 vds (Dry ' vtedolrve oil into India is 

v . n; probably only gingelly oil made in Europe (J/wrray). I he test by 
whicli its pres, nee may be detected.has already been briefly alluded to above 
and will be also found discussed in greater detail m the paragraph which 
(L' ils with the medicinal properties of the oil. A mixed oil, very extensively 
used in some parts of India, where it is known as • j j td, consists of 
ground-nut, sesamum, and safflower oils m varying proportions. 

^ Perfumrrv.—S esamum oil forms the basis of most of the fragrant 
nr scented oils used by the Natives, either medicinally or for inunction 
l for 1 ali : ng It is preferred for these purposes from the circumstance 
r being little liable to turn rancid or thick, and from its possessing no 
strong taste or odour of its own (U. C. Drtt). ft is sufficiently free from 
smell t j admit of its being made the medium for extracting the perfume 
of the jasmine, the tuberose, the yellow rose, and narcissus, etc. This 
purpose is attained by adding one weight of flowers to three weights of 
oil in a bottle, which/ being corked, is exposed to the rays of the sun for 
torty days ; the oil is then supposed to be sufficiently impregnated for use 
(Drury, 'Atkinson, Another way of perfuming the oil is by keeping 

the seeds of sesamum between alternate layers of strong-scented flowers. 
Ely this means the srent becomes communicated to the oii-st . d and fixed in 
the oil, which is pressed out in the ordinary manner (Puthie & Fuller ). 
In the North-West Provinces the perfumed oil used to anoint the body is 
generally known as fihulel. Comparative experiments have not appar¬ 
ently been made between this process, and the sy stem of enfienrage pursued 
in Europe, so that it. cannot be said whether or not the practice might with 
advantage be adopted in other countries. In some respects it is more 
simple than the European method, and for a tropical count y, where lard 
and oth 1 . r solid fat.s .arc liable t') become rancid, has much to recommend it. 

The reader should consult the article Perfumes and Perfumery, Vol. 
VI., Pnrt f., 135. 

Sp-SiMUM 1 >il c\rb.—T hii substance is frequently alluded to bv In* 
dian writers. Thus Stocks, speaking of Sinci. says, it is called “ khur'' 
ind is uni versa’ .y used for feeding oxen, camels, goats 5 , and sheep. Lis¬ 
boa remarks of Bombay that it i:; h.*lr* that * the cake, left after the ex¬ 
pression. of tlw oil, is very good fodder for fattening catthe:* Stewart 
writes of the Punjab • The oil-cuke is given to cattle, and sometimes 
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used by the poor as food when mixed with flour/ Messrs. Duthie & 
Fuller say of the North-West Provinces that “ The oil-cake is used as 
cattle food, and in the western districts is much prized on this account, 
there being’ a considerable traffic in it. It is reported to be even occa¬ 
sionally used as human food bv the poorer classes in times of distress . 

Many other similar passages might be quoted as exhibiting the use of 
this cake, from one end of India to'the other, as an article of cattle lood. 
It is thus somewhat significant that in Europe it would seem to hold an 
unfavoured position in the estimation of those interested in the rearing of 
cattle. The reader should consult the section Oil-cakes of the article 
Oils fur further information on this subject (Vo!. V.,4.75).where he will 
find a comparative chemical analysis of this with the chief oil-cakes which 
-are used in Europe as cattle food. 

Medicine.— In Hindu medical works, three varieties of til sef.ds have 
been described,—black, white, and red. The black kind is the best suited 
foi medicinal use. “ Sesamum seed j are considered emollient, nourishing, 
Ionic, diuretic, and lactagogue. They are said to be especially serviceable 
in piles, by regulating the bowels and removing constipation. Sesamum 
md to a paste with water are given with butter in bleeding 
piles. Sweetmeats made of the seeds are also beneficial in this disease. 
A poultice made of the seeds is applied to ulcers. Both the seeds and the 
oil art: used as demulcents in dysentery and urinary diseases in combina¬ 
tion with other medicinesof their class 3 ’ (Hindu Hint. Med.) O’Shaugh- 
nessy (Bcng. Dispels., 479) regarded Jinjili Oil when carefully prepared 

quite equal to Olive Oil for medicinal and pharmaceutical purposes. 
Dr. A. Burn (Bombay Med . Phys. Trans., 1838, Vol. /.) advocates a dress¬ 
ing of sesamum oil in the treatment of wounds, ulcers, etc. As a simple 
dressing W regards it as superior to any other, pan icr.larly during the 
not season of the year. Waring (PharM. Ind.) says tlmt for many years 
“ employed \l as a substitute for olive oil in the preparation of 
TmimatUtm Pa lets, and found it answer well. Drury,compiling apparently 
Ijom Dr. Burn s account, advocates the claims of this oil to greater consi¬ 
deration. Baden Powell say s that in the Fanjdb the oil is used in the 
r eat me nt « ; t rheumatism and boils. Bentley Sc Trimen say that “ When 
of good quality Sesame oil is quite equal to olive oil for use in medicine 
and pharmacy. It is largely used by the people of India for dietetical 
purposes, and it forms the vehicle fpr various drugs in the form of a 
medicated oil. For that purpose it is peculiarly serviceable, since it possesses 
; 1 ^ or sm ell and lias no tendency to turn rancid on being kept. It 

is th*-basis also of most of the perfumed oilsemplowd by ihc Natives 
bei -re bathing. 5 In the United States Dispensat ry it'is staled that “ this 
va> known to the ancient Persians and Egyptians, and is oslec'mcd bv 
the modern Arabs and other people of the East, both as food and as an 
external application to promote softness of the skin. It is laxative in large 
doses.” 
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The seeds (sometimes known as benna seeds) are said to be powerfully | 
emmenagogue, and to be even capable of producing abortion. Dr. | 
Dymock thinks, however, from the extent to which they ue dady eaten by , 
Hindu women that this statement must be incorrect. In the Fhar.i- J 
acopa:i a T;td: > the use ot the seeds is recommended in amenorrhcca in the 
form.of a worm silz-bith containing a handful of the bruis d seeds. 
Waring adds, however, that, the alleged emmen igoguc properties of these 
aeeAs desecye further investigation. A decoct iorr of the seeds sweetened 
\vdi siu/ar '• pres* r-bed h: cou gh, and n compound decoction v, : th linseed 
in employed as an aphrodisiac. A plaster of the ground seeds is also 
applied to burns, scalds, etc. From the fast of this oil rcmaiirng sweet it 
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seems worthy of enquiry whether it might not with advantage be substi¬ 
tuted for linseed oil in the preparation of the emulsion known as “ Car- 
ron Oil, ” now so largely employed in British practice in the treatment of 
scalds and burns. Atkinson mentions a somewhat curious medicinal pro¬ 
perly. " The dew,” he says, “taken off the flower in the early morning, 
is popularly supposed in Meerut district to be a panacea for all eye dis¬ 
eases.” 

In the United States Dispensatory the leaves are placed among offi¬ 
cinal drugs. They are said to “abound in a gummy matter, which they 
readily impart to water forming a rich, bland mucilage, much used in the 
Southern States as a drink in various complaints to which demulcents are 
applicable ; as in cholera infantum, diarrhoea, dysentery, catarrh, and 
affections of the urinary passages.” “ One or two fresh leaves of full size, 
stirred about in half a pint of cool water, will soon render it sufficiently 
viscid. With dried leaves hot water is used. Ti e leaves also serve for 
the preparation of emollient cataplasms.” In India the leaves are to a 
small extent employed, but they do not enjoy the same favourable repute as 
In America Dr. Evers (Indian Medical Gazette , Marc" /<Sy 5 » A ^ 7 ) £! ves ’ 
however, the results of his experiments with them and with the seeds to 
test their value as an emiTitenagogue “I have employed, he says, e 
mucilage, obtained from the leaves of the Indian plant, in the treatment of 
sixteen cases of dysentery, and in all recovery followed. rom s '* <>s , 
days was the time necessary for such treatment. I confess, h<mev», that 
■ ■ uses were n .t of the virulent type seen towards the end of the ramy 

as a demulcent,, and doi s not, in my 


The drug acts simply aa « ...-* -. . .. - 

influence on the disease; furthermore, it is 


my i 
season. 

■<* ~ •\« 
probabl v the opium added has as much to do in checking the disease as 

the muci> lge itself.” With regard to the value of the seeds as an em- 
mena-rogue Dr. Evers says : “ In three cases of congestive dysmenorrhcea 
I administered the powder of the seeds in 10-grain doses, three or four 
times a day, with benefit. I have at the same time employed the hip-bath 
recommended by Waring. It is commonly believed in the south of India 
that the seeds, when eaten by pregnant women, are likely to induce abor- 
t on ; but no instance of the kind has ever come under my notice, nor have 
1 heard of any.” The reader will find under the paragraph of Special 
Opinions below a brief note by a medical officer which supports the popular 
opinion that these weds do possess the property attributed to them, of pro¬ 
ducing abortion. By the Natives of India a lotion made of the leaves and 
roots is employed as a lia r-wash (se e Vol. III } S6) Dr. Dymock says 
that a powder made the roasted and decorticated seeds is called 'R&htsht 
in Arabic and Arwah-i Ku>>jad in Persian : it is used as an emollient both 
externally and ‘nternally. Muhammadan writers generally speak of the 
<eeds oi ilv^ plant under the Arabic name Simsim or the Persian kunjad. 
In Africa it is known as Juljulan . 

Special Opinions.— §“ When the small fine thorns studding the 
prickly pear fruit penetrate the skin and cannot be removed bv the forceps 
or other means, painting the affected part freely with gingclly oil effects 
their casv removal though not immediately. The thorns are softened 
under the action of the oil, or, rather, are almost dissolved and dislodged. 
A small vesicle appears at the site of each thorn, which bursts and even¬ 
tually no trace of the thorn is to he found. An infant, Illegitimately born, 
was thrown hv its mother into a prickly pear bush, immediately after its 
birth, it was removed about three hours after and brought to the dis- 
pen ary for iron* mem. Its body was studded with small thorns from head 
to foot, 1 very few were removed bv the forceps, The removal of the rest 
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was effected in the above manner and with the above results. The child I 
recovered perfectly.” (Surgeon-Major D R. Thomson , M.D ., C.I.E.A 
Madras). [Dr. W. Dymock, in a letter to the editor, says that he suspects 
some mistake in the statement that the seeds cause abortion, seeing that they 
are so extensively eaten by Hindus in sweetmeats, &c., Ed.] “ I know of 
a case in which a large quantity of the seeds did actually produce abor¬ 
tion ’ [Assistant Surgeon B hag man Das ( 2nd ), Rawal Pxndi, Pan jab) 

“ The seeds are useful in dysmenorrhcea attended with diminished 
menses, a hip-bath being found useful 55 (Assistant Surgeon Bbogwan 
Das (2nd), Civil Hospital, Rawal Hindi, Pan jab). “The seed pulverised 
is taken internally (in doses of grs. viii) for amenon-hoea 55 (Surgeon W. F. 
Thomas, 33rd M. N. /., Mangalore). “ The oil is used in our hospital in 
place o[ olive oil. Seeds are exported very largely to France and Italy, 
for the oil which is blended or substituted for the olive oil (Surgeon-General 
IF. R. Cornish, F.R.C.S, C.I E., Madras ). “ I have for a long time used 

the following in gonorrhoea and prefer it to copaiba or liquor potassa. U. 
— Oil Sesame 11\. xx, Aqua Calcis Tl\, xx, Aqua 3 j in mixture 5 * (Honor¬ 
ary Surgeon E. A. Morris , Tranquebar). 

Chemical Composition —The following statement of the chemistry of 
this substance is from FlUckiger & Hanbury’s Pharmacographia ( 
“The oil is a mixture of olein, stearin and other compounds of glycerin ' 
with acids of the fatty series. We prepared with it in the usual way a | 
lead plaster, and treated the latter with ether in order to remove the oleate | 
of lead. The solution was then decomposed by sulphuretted hydrogen, 
evaporated and exposed to hyponitric vapours. By this process we ob- j 
tamed 726 per cent, of Elaidic acid. The specimen of sesamd oil prepared I 
by ourselves consequently contained 760 per cent, of olein, inasmuch as 1 
it must be supposed to be present in the form of triolein. In commercial j 
oils the amount of olein is certainly not constant. 

“ As to the solid part of the oil, we succeeded in removing fatty acids, 
freely melting, after repeated crystal izations, at 67° C., which may consist | 
of stearic acid mixed with one or more of the allied homologous acids, as | 
palmitic and myristic. By precipitating with acetate of magnesium, as 1 
proposed by Heintz. we finally isolated acids melting at 52*5 to 5 *°. O2 to 
63°, and 69-2° C., which correspond to myristic, palmitic, and stearic acids. 

•* The small proportion of solid matter which separates froth the oil 
on congealation cannot be removed by pressure, for even at many degrees I 
below the freezing point it remains as a soft magma. In this respect sesame | 
oil differs from that of olive. 

“ Sesamd oil contains an extrerrfely small quantity of a substance, per- J 
haps resinoid, which has not yet been isolated. It may be obtained in 
solution by repeatedly shaking five volumes of the oil with one of glacial 
acetic acid. If a cold mixture of equal weights of sulphuric .ana nitric 
acids is added in like volume, the acetic solution acquires a greenish yellow , 
hue. The same experiment being made with spirit of wine, substituted 
for acetic acid, the mixture assumes a blue colour, quickly changing to j 
greenish yellow . The oil itself being • < ntly shaken with sulphut ic and ' 
nitric acids, takes a fine green hue, as shown in 1852 1 \ Behrens, who at 
the same time pointed out that no other oil exhibits this reaction. It takes I 
place even with the bleached and perfectly colourless oil. Sesame oil 
added to other oils, if to a larger extent than 10 per cent., may be r< cognised 1 
by this test The reaction ought to be observed with small quantities. s;n 1 j 
gramme of the oil and 1 gramme of the acid mixture, previously cooled. 43 

In the United States Dispensatory sesamum oil is said 11 to bear some 
resemblance to olive oil in its properties, and may be used for similar pur¬ 
poses. It is not a drying oil. At 12 7 0 C. (55°F.) it has the specific 
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gravity 0 919 \ and its point of congealation is-5°C. (23°F) ‘sp.gr, 
0*914 to 0*923. When cooled 10 near 5 C C (23,°F.),it congeals to a yellowish 
white mass. Concentrated sulphuric acid converts it into a brownish-red 
jelly. If toC. of the oil be agitated with 3 drops of a cold mixture of 
equal volumes of nitric and sulphuric acids, the oil will acquire a green 
colour, soon changing to brownish red’ ( U . S*.). Its relation with nitric and 
sulphuric acids may serve for its detection when used as an adulterant, 
although it is said that if tlie other oil be in great excess, the oil of bennd 
will not respond.” 

Food and Fodder. —'Till oil is not only used for human consumption- 
like many other oils, but is also employed in sweetmeat-making and in 
adulteration of ghi, also occasionally for lighting and for anointing the 
body. For this last purpose it is sometimes scented by keeping 
the seeds between alternate layers of strongly-scented flowers, before the oil 
is pressed out : in its scented state the oil is called phulel and fetches Ki6o* 
per maund. The seeds are also made into sweetmeats which arc eaten by 
ihe Natives. They are toasted and ground into meal and made 
into cakes and other preparations eaten to some extent by the Hindu 
population of India, {n the form of sweetmeat cakes prepared with sugar 
or molasses tilka-laddu and reori) these seeds are offered for sale n 
every bazar of India. The oil bears a strong resemblance to olive oil, for 
which it is frequently substituted or a • 1 a 5 an adulterant. . 

The oil-cake (or residue remaining after the oil is extracted) is employed 
as cattle food, and in some parts of the country it is much prized as such. 
In times of drought and scarcity it is even used as human food by the 
poorer classes. As a fodder its stems and leaves are useless, but the empty 
capsules are said t > be eaten by catilc. For animals that have to perform 
ha-1 labour a mixture of bruised sesamum and gram is regarded as useful 
(C mi. with Fodder, Vol. III., 419 ). 

Domestic and Sacred.—Sesamum seeds “form an essential article of 
ceri iin religious ceremonies of the Hindus, md have therefore received the 
names of Uooudhdnyci or the sacrificial grain, pitritarp.ma or the gram 
thru is offered as an oblation to deceased ancestors” {(/. C. Dutl). 
Atkinson, in his Descriptive and Historical account of t fie Me:rut District , 
, ys that <’ At the festival of Sak.it, held in the month of Mdgh , the 

---■*■ /'/\m r»r\eil inn /if anrt /»*/ n/hirh pall tl/ktft.* 3 ** There 

> to say, 

„ v _ __ _ __ __ _j cquivalent to our 

proverb * to swear black is white.’ ” 


r*. llv, 1 1 'Hi 1 u 11 v v . .' ^ 

'-.tvs that “ At the festival of S.rk.if, held in the month of 
Hindus eat a composition of gdr and til, which they call tilknt” 
is a proverb in frequent use :—‘tilon men til nahi'i kikna,' that is tc 
‘there is no oil in the see is of sesamum/which is thus equivalent l 

1 - , .. u.. .1. :.1 h . 


lien il is termed phuia. 

mum uy uic sugar manuracuirei s is probably to regulate ebullition or 
cchanically remove impurities (Conf . with p. 234). A lotion made 
the leaves is used as a hair wash and is supposed to promote the 
growth of the haii and make il black; a decoction of the root is said 
to have the same properties. Sesamum stalks when dry are used as fuel 
and as manure. 

HISTORY. 

e, if accepted by itself, might lead to the supposition 
ca! agriculture had origin a 11 y been a native 
continent there are some eight or nine truly 

--, — - some ten or twelve specie*, referable to the 

genus. In Africa, too, the oil~yiclding plant is known to have ben culti¬ 
vated from remote times. Indeed, it sccmr probable that had classic 
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records of Africa existed similar to those of India and China, it might have 
been possible to trace its cultivation in that country nearly as far back as 
can be done for India, through the writings of the early Hindus. J he 
word sesame or sesamum is common to Greek ((rqtrdfirj), Latin, and Arabic 
{simstm), with only slight variations. On this subject DeGandolle writes 
‘‘Theophrastus and Dioscorides say that the Egyptians cultivated a 
plant called sesame Tor the oil contained in its seeds, and Pliny adds that 
it came from India. He also speaks of a sesame wild in Egypt from 
which oil was extracted, but this was probably the castor-oil plant. It is 
not proved that the ancient Egyptians, before the time of Theophrastus, 
cultivated sesame. No drawings or seeds have been found in the monu¬ 
ments. A drawing from the tomb of Rameses III. shows the custom of 
mixing small seeds with flour in making pastry, and in modern times this 
is done with sesame seeds, but others are also used, and it is not possi¬ 
ble to recognise in the drawing those of the sesame in particular. If the 
Egyptians had known the species at the time of the exodus, eleven hun¬ 
dred years before Theophrastus, there would probably have tv en some 
mention of it in the Hebrew books, because of the various uses of the seed 
and especially of the oil. Yet commentators have found no trace of it in 
the Old* Testament. The name semsem or simstm is clearly Semitic, but 
only of the more recent epoch of the Talmud, and of the agricultural trea¬ 
tise of Alawwam, compiled after the Christian Era began. It was, perhaps, 
a Semitic people who introduced the plant and the name semsem (whence 
the sesam of the Greeks) into Egypt, after the epoch of the great monuments 
and of the exodus. They may have received it with the name from Baby¬ 
lonia, where Herodotus says that sesame was cultivated.*’ Fliickiger 
8 c Hanbury, however, hold that the Egyptian name for the plant sem- 
'.mat, occurs in the Papyrus Ebers, is still existing in the Coptic semsem 
and in the Arabic simstm. These authors regard the p’ant as distinctly 
alluded to in ** the most ancient documents of Egyptian, Hebrew, Sanskrit, 
Greek, and Latin literature.*' 

Bui DeGandolle admits that an ancient cultivation in the Euphrates 
Valley, agrees with the existence of the Sanskrit name Tila, though he re- 

e ards that name as “ a word of which there are traces in several modern 
mguages of India and particularly of Ceylon.** He thus dors not sain 
to have recognised that it actually has given origin to \ rv nearly all the 
colloquial names for the plant which are in use in the various languages 
of modern India. From what Jhc apparently takes to be the simple 
existence of a Sanskrit name he affirms: “We arc thus carried back to 
India in accordance with the origin of which Pliny speaks, but it is 
possible that India itself may have received the species from the Sund 1 
Isles, before the arrival of the Aryan conquerors. Rumphius gives 
three names for the sesame in three islands, very different one from 
the other, and from the Sanskrit word, which supports the theory of a more 
ancient existence in the Archipelago than on the continent of India. ’ 
Perhaps the remark may be pardoned that M. DeCandolfe generally 
tend* to err on the side of putting, if anything, too great dependence on 
tl.u mere presence in the classic literature of India, of names identified by 
modern writers as those referable to certain cultivated plants. In this 
particular instance, however, it would seem probable that lie has been in¬ 
duced to set that evidence aside in favour of considerations of far less 
value, vie., the existence of Malayan names not traceable to Sanskrit, and 
the observation of one botanist that a plant found in a wild state on the 
mountains of Java had been determined to he Sesamum indicum. 1 ^ n 


HISTORY. 


* FlUckiger & Hanbury cito Isaiah x*viii. 27 a.> a reference to fhij vajd. 
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these considerations he assumes that sesamum was probably brought to 
India from Sunda at a period prior to the Aryan invasion. But if this 
contention be accepted, it would, perhaps, be permissible to say that con¬ 
versely we should be justified in looking for some trace of the Sunda name 
for the plant in the languages of India, if indeed the Sur.da root might not 
also be expected to appear in the Sanskrit and other Aryan languages. Far 
from that being the case, however, there is a singular uniformity throughout 
the most diversified tongues of this country (a uniformity only very occa¬ 
sionally met with in the cultivated plants of India) in a name for the plant, 
its seed and oil which is clearly of Sanskrit and unmixed Sanskrit origin. 
That name too belongs to what might be called the earliest phase of the 
Aryan tongue. It enters into the most primitive conceptions of domestic life 
and religious ceremonial, and apparently assumes a generic from a specific 
significance, becoming “Oil” in more recent times on the discovery of 
other oil-yielding plants. And, indeed, most of the other Indian names 
given to sesamum come from the Arabic or Persian ; few or none belong to 
the aboriginal languagesof India. Of this nature may be mentioned (m ad¬ 
dition to sesamum from senile m) the very general name Gtngehov jerge~ 
hm (the Indian commercial name), and jmjaU (the common Hind, and 
Mahr. name). Both these nanus Dr. Rice derives from the Arabic 
chu ’. in, which denotes sesamum seed before being reaped. u e ui n , t - , 
trace them from the Arabic 1 Ijuljuhin pronounced m Spam Ai-joyoun 
whence the Spanish, 

donee dedacible from Sai. ikrit literature is not in this case dependent u] on 
the simple existence of a root from which them-dern names appear to be dc- 
rived The early Sanskrit medical writers describe the various forms of the 
S( » c . c ] arsign t » each the relative value maintained for it at the present day, 
ir l 01 ye nearly as complete nn account of the oil. and of the medicinal and 
culinary uses of the seeds as can be found in modern works on the subject. 
Hence il may be said that there is no room for doubt that the Tila of San¬ 
skrit authors i the Til of the present day, a position which cannot be very 
often upheld in the identification of modern with ancient names. In sup¬ 
port of this statement the following passage maybe given from Dutt’s Hin¬ 
du Materia Mudica compiled from the Sanskrit authors “ The word 
Taila , the Sanskrit for oil, is derived from tila ; it would therefore seem, 
that sesamum-oil was one of ff rs t jf no t the first oil manufactured from 
an <>il-sced by the Ancient Hindus. The Bhdvaprakdsa describes three 
varieties of Til seeds, namely, black, while, and red. Of these, the black 
is regarded as the best suited (or medicinal use. It yields also the largest 
quantity of oil, white Til is of intermediate quality. Til of red or other 
colours is said to he inferior and unfit for medicinal use. Sesamum seeds 
are used as an article of diet, being made into confectionery wiih sugar or 
ground into meal. Thev form an essential article of certain religious ccre- 
d have therefore received the names of homa~ 
ain, pitritarbana, or the grain that is offered as 
restore, etc.” 
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size and colour of the seed. It also denotes a small “particle or 
“ portion/* and occurs in certain proverbs or wise sayings of an ancient 
character. Numerous edible preparations made of the seeds, as also 
an extensive series of implements used in its culture or in the expression 
of the oil, have technical names in Sanskrit works in which the root til a 
is preserved. Such, for example, are Tila-dhenu, the special preparation 
of the seeds, made up in the form of a cow, which is used as an offering to 
the Brahmans; Tila-piccatd , a sweetmeat of the seeds; Tila-brtskta, fried 
sesamum ; Tilunna , a mixture of til seed and rice. So, again, Tila-homa* a 
burnt-offering of sesamum seeds; Tila-vratin , eating only sesamum be- 
cause of avow; and Tila-taila or tila-rasa, sesamum-oil. 1 he generic 
word Taila—oW, as derived from Tila, and the preservation of corresponding | 
words directly taken from these (til, the sesamum plant, and tel, any oil) , 
throughout the length and breadth of India and across the Himalaya 
into Afghanistan, is proof also of great antiquity for the original root of 
all these names Indeed, even the Sanskrit redundancy of the root, to 
specially denote sesamum-oil, is very general in India, and in Ceylon it 
occurs as Tel tala . But as manifesting the gradual expansion of the 
meanings and associations of Tila, it may be pointed out that ii is also the 
name of a chapter in the Purana-sarra sva ; Tila-giinji-firtha is the name 
of a place mentioned in the Kastka-ranunta : and Ttlalhenudrna is the 
title of a chapter in the Vdr aha^ Parana. But it is, perhaps, needless to 
multiply examples of the extensive series of forms in which the word Tila 
:n c ur in Sanskrit literature. As exhibiting the important place which 
Tila, seeds and oil, took in ancient Hindu mythology, and, indeed, which 
they hold at the present day, it need only be necessary to cite the passages 
regarding it in the Institutes of Mu a a. I n the third Lecture it is repeated¬ 
ly mentioned. The peculiar form in which it should be offered to the 
Brahmans is dealt with. It is spoken of as one of the three things that 
purify at a t rail .h i, and also as an offering that secures prosperity and 
conLrs offspring, while it delights the manes for a month. It is forbidden 
to eat anything mixed with sesamum seeds after sunset. The oil is 
a " u as a hair-oil. The punishment of an unlearned man who 

accepts an offering of Tila is indicated, as also the peculiar transmigration 
that will fall to the lot of the thief of this seed. At the same time the 
simile of as sown so shall the harvest be* is illustrated by the remark 
that rice, sesame, beans, and barley will each bring forth according to its 
kind. 

I he Institutes <f Manu were penned in India, and for the people who ( 
lived there, at the lowest computation, 2,000 years ago. But its rules of 
life and religion were framed on the time-honoured observances of the j 
Vedas, hence the illustrations drawn from that great compilation of moral 
and material well-being may be accepted as showing that the presumption | 
is greatly in favour of the idea that the plant was very probably known to | 
the Aryans long pri^r to their invasion of India. 

I hough sesamum has not hitherto been recorded as found wild in any 
of the warmer tracts of Central Asia, it is cultivated everywhere on the | 
Himalaya, in Afghanistan, Persia, Arabia,and Eirvpt. There would, there- 
fore, seem very little evidence opposed to the statement l hat, if not originally 1 
a native of the warm temperate tracts of India ^Fluckiger & Hanbury as | 
well as Bentley 8 c Trimen affirm without reservation that it is a native of 
India), it was probably brought to this country by the Aryans. On this 
supposition alone, as it would seem, can be accounted for, its Sanskrit, Per¬ 
sian, and Arabic names in use in India. That if • cultivation may have 
originated independenti\ . however, in more than one centre, peems quite 
likely. Indeed, if its cultivation sprang originally from one centre, it would 
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seem justified, by the facts adduced, that we must look to Central Asia 
and Persia rather than to the Sunda Islands as its home. The writer 
Mould, in fact, venture the suggestion that it was probably first cultivated 
somewhere between the Euphrates valley and Bokhara south to Afghanis¬ 
tan and Upper India, and was very likely diffused into India proper and the 
Archipelago, before it found its way to Egypt and Europe. I n part support of 
this idea, it may be stated that it has by no means been proved that India 
itself does not possess truly wild forms of the plant. The writer, some years 
ago, collected specimens on Parisnath hill in Behar, at an altitude of from 
1,500 to 3,500 feet, and more recently others on the lower North-West 
Himalaya, which possess certain peculiarities suggestive at least of a degree 
of acclimatisation sufficient to arouse suspicion that they may in reality be 
indigenous. The Parisnath plants were found growing underneath the 
grassy vegetation with several miles of forest land intervening between 
them and cultivation. The Himalayan plants were also gathered in such 
situations as to suggest at least the doubt as to their being escapes from 
cultivation. What is curious, too, regarding these apparently wild states is 
the fact that they preserve certain recognisable structural features. I hey are 
erect, sparsely-branched herbs, generally 6 to 9 inches high; have long lan¬ 
ceolate almost entire leaves ; small, remarKabiy dark-coloured flowers, instead 
I of the white or pink flowers of the most prevalent form of the cultivated 
plant, and they possess two exceptionally large glands at the base of the 
I short pedicels. These glands are rarely so well developed in the cultivated 
plant, but reappear in the neglected forms seen in the vicinity o'estiva ion. 
| The subject, however, of the races or forms of sesamum met with in India s 
too imperfectly understood to justify more than the suggestion that their 
careful study may reveal the fact that the so-called acclimatised states mam- 
fe<t' peculiarities that may be deemed by future investigators quite as much 
I entitled to coecific recognition as are the characters of the plant, found by 
Blame, and" which DeOandolle accepts as proving that Sesamum incucum 

is a native of Java. . , A . .. , , 

In addition to the fact of Pliny s having alluded to the oil as exported 
from Sind to Europe by way of the Red Sea, we have the subsequent refer¬ 
ence in the Periplus (A.D. 80) to Guzerit as the country from which much 
sesamum oil was obtained. Passing over a gap of 1,500 years wc next 
find various writers dealing with the subject. In 1510 it is mentioned by 
Varthema under the name of gerealtno; in 1552 by Gastanheda as ger- 
geiirn; in 1599 by Fredericks as geseline; in 1606 by Gouvea as gerge - 
Um ; in 1610 by Mocquet as gerselin ; in 1661 by Thevenot as telselin ; in 
1O73 by Galland as georgelinc ; in 1675 by Heiden as jujohne ; in 1 7^0 
by Valentijn as the gingtli exported from Orissa; in 1727 by Captain A. 
Hamilton as gingerly \\ and in 1807 by Dr. Buchanan-Hamilton as gin- 
gcli. These brief historic records of sesamum have been taken from Yu I© 
Burnell's Anglo-Indian Colloquial Glossary in order to exemplify both 
the gradual development of the modern knowledge in the seeds and cer¬ 
tain mutations in the formation of its commercial name. 

In the Ain-i-Akbari, or tlie Administration Report for the year 159° 
of the reign of the Emperor Akbar, frequent mention is made of sesamum, 
white and black, and what is somewhat significant, both kinds appear in 
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arising from the peaceful administration of India under British rule. The 
reader should, therefore, to complete the present brief historic sketch, con¬ 
sult the concluding section of this article which is devoted to The Trade 
in Sesamum Seed and Oil. 

CULTIVATION. 

T , . Area, Outturn, and Consumption, 
i he chiet facts regarding Ul cultivation in India (eg., influences of 
climate, season of sowing and reaping, area, yield, traffic, etc.), will be 
discovered from the following note, which was issued by the Government 
of India (Revenue and Agricultural Department) on the 12th February 
109*, as a forecast of the season’s crop : — 

„J hird Gc T r fK Memo, on the Sesamum crop of the season 1800-91. 

1 lie appended statement (A) tabulates the information available regarding the 
area and outturn of sesamum in the Provinces from which reports have been received. 
In most places there are two crops of Sesamum— a kharif and a rabi crop. This oil¬ 
seed is very generally sown mixed with other crops, and consequently it is difficult to 
estimate the acreage and yield correctly. The figures, therefore, must be accepted 
with more reserve. * r 

. “ 2 \. T i\ e information from Madras fs incomplete ; particulars of the late crop are 
a u a V ab e : b> the present the condition of the standing crops has been, on 

the whole, fair, but more rain is needed. The greater part of the area under Sesamum ! 
tr. the Bombay Presidency belongs to the Native State of Gujarat. The Barcda , 
figures, however, have not yet been communicated. The condition and estimated 
outturn are nowhere large, principally the result of unfavourable weather, notwithstand- 
ng g°'_ r * sowing rain. In the North-Western Provinces and Oudh the crop was , 
m e by unseasonable rainfall—excessive at sowing and deficient afterwards. 

, ? st ot *' 1 e cr °P *be Cemral Provinces has beefi gathered, but there is a considcr- 
•n e „ a ’ r . ea ,n . , Na ?P ur country which is sown with cold weather Sesamum, and this I 
’• ,' ^ ome mark.', for some time yet. The outturn has been affected by 

m ,c* ‘ ovei | 1 ber. In Berar the crop has suffered to a certain extent fit n want of rain. 
n vi_ " the remaining British Provinces, the area under Sesamum is not consider- 
nvailaKU 9 so.e c xception per haps of Bengal, where statistics are not at present 
not forthrnminrt> f r °?u IS .. R rohab ty £ rown extensively in Hyderabad, but statistics arc 
S^amum isTmJn r f^that Native State, nor for Central India and Rajputana, whore 
-esamutri is grown for export on a small scale. 

. I-or the current year the estimated area 
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Central Provinces 
Bombay 
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Madras 
Panjab. 

Nnrih-Western Provinces 
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20,000 
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ISjOOO 
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6,000 

5,ooo 


Provinces. 

Rajputana and Central 
India 
Bengal. 

Berar . 

Mysore. 

Assam . 


A vet age exports 
in tons. 




Avexages :or five years ending 

3'St March 

Tons (thounitnds) 

; Rupees (lakhs) . * 

*874. 1 

38 r 

_4S*39 i 

<$ 79 . 

80*53 

1884. [ 1889. 

106 108 

143*40 | 151*04 


•Exclusive of the »^of mixed Sejamum in the North-Western Provinces and Oudh. 
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“The bulk of the exports goes to France, as will be seen from the figures below 
of each of the years named : — 


Years. 

Total exports. 

Consigned to 
France. 

Tons. 

Tons. 

1873-74 . 

45,000 

41,000 

187S-79 . 

51,000 

42,000 

1883-S4. 

143,000 

102,000 

18SS-89. 

77,000 

56,000 

1889-90. 

89,000 

60,300 


•spuneui ‘oidtj ! # | 
J3d PI 0 ! A loo | 

r.t» •*«* '** -i* rif 32 

« to re re to - -** 

w*» 

Cl 

•SJa 35 ‘ 0 i 3 B |*| o ^ ” O 0 2 - <2 

jsd p I3 t A Ik « v a s ^ ^ 

CO 

S • 

Outturn 
in current 

year, 

1890-91. 

>c 

- 10 
.O <N 

W - *-• 

vo 

CO 

a 

00 

Cl 

O O 

vo r". 1 

CO Cs. 

tC — 
ci co ! 

CO 

CO 

c? 

VO 

O -t 

-T - 
CO - 

00 

T 

in 

CO 

m 

vo 

in 

*0 

Cl 

1 0 

JO 

cc, 

Cl 

CO 

cO 

t 

O 

re* 

C 

Percentage of in¬ 
crease (+)ABOVE 
OR DECREASE (—) 
BELOW 

Area in 
previous 
year. 

tr> 

rOvO 
60 c 

•T 

i& 

11 

•?.! 
c» : 

l 

1? 

T 

re • 

1 

CO 

Oh 

b 

T 

c>. 

VO 

1 

CO i 
p\ 

V 

in 

T 

ov 

cO 

+ 

VO 

r : 

Normal 

area. 


in m 
*0. re 

+ 1 

0 

m 

'1 

y 

0 • 

r 

K 

lo 

T 

$ 
ci • 

1 

m I 

'i|* 

in 

+ 

CO 

p 

Cl 

+ 

Cl 

re. 

to 

1 

M 

Ov 

cO 

1 

Area in 
current 
year, 
1890-91. 

<0 

1 0 0 

' s ?. 
SS# 

<J CO 

I 

00 

N 

IO 

0 0 
8 8 
0 -r 

CO t'. 
Cl c« 

4 

O 

cO 

|l 

0 

§ 

O 

cT 

0 

f i | 

s$| 5 

1 

4 - 

OV 

2,032,000 

Area in 
previous 
year, 
1889-90. 

re 

Acres. 

370,000 

238,000 

0 

8 

CO 

3 

8 S 

O O 

$£ 
Cl Cl 

10 

§1 

e, 

Cl 

0 

0 

0 

vo" 

8 

O 

10 

Cl 

8 

O 

oc 

0 

8. 

O, 

O 

8 ■ 

CO 

Cl 

cr 

Normal 

area. 

- 

0 0 

ill 

0 'fTS 

< fON 

CO 

10 

. 0 0 > c 

! is I 8 

, -r 

nK 3 
CO Cl v 5 

0 0 
8 Sv 
cf» 

2 

1 4 

1 “ 

in 

O 

c 

tC 

CO 

a 

Cj 

CO 

cO 

Q 

4 

in 

cT 

Provinces. 

i 

Madras — 

• : arlycrop 

Late crop 

Total Madras 
Bombay — 

British Districts 
Native States (A) 

! Total Bombay 
Sind— 

British Districts 
Native States . 

Total Sind 

N.-VV. P. andOndh 

Panjab . » 

Central Provinces . 

Berar . . • » 

GRAND TOTAL 

soflnd ass 

uoi mu jojui 
joipjnj joj 

1 

$ jj « 3 R . 

j? * v . 10 , >0 . 

1 ^ So ST *> in> S 


li 

*5 c* 

og 

&C 
8 v 

s* 

Hi 

as 

■a 

• « s; 

* s g 8 

cQ ? £ 


u; 


'.Si 

1 C «? 


1 *5 S 

JSS 

0 


S. noo 






















































































Produets pf India 


<SL 


Scsamum Cultivation in India. (G. Wait.) SESAMUM 

------ - indicum. 


1 Percentage to 

total imports 
into the four 
ports. 

Hi 

s J f £ £ £ S ? r> p ? p $ p p. g g jt d jo P> 

^\o'0«o»o'S>« < 2 co n g 10 <n *' 9 ' ^ 0 °° btioao 

The supplies 

from which 

the foreign 

exports were 

m a i n 1 y 

drawn. 

a 

, CsJ 

t- 
m 
; ° 
a. 

x 

on 

(4 

y 

z 

UJ 

a 

£ 

] 

S 

H 

n 

.no inV)tf)cxM « M o O^n *2*^ .* „ — „ 

S S8SS ? 5 S 5 RiI|§° 3 lSisE 

H % 3 3 £ 2'~~2*-™^coc>ooo 

O O OiU to 

4 > 

O 

M 

►. 

S 

Hi 

s ... ° .scigse. 

o : ■ : : •■•••si::: *^0 no 

H . *« t% m 

S -J- io 3 8 

n 0^ n tv 
fT w" 

09 > 

go 

rt ~ 

ZH 

* 

n « nt^wo ::::::::; 

H •'•J? 3 S **.- 

CO M MOO Ol 

•n Ot 00 0 « 
n n n «o 

00" n n «" tv 

3 2 
{jgjjj 

o 

• t^OOOi. 0 0 

. • - • .«« . 

0 loo* ri ~ d ... : ::::::: 

H 

nnn 

^ c : "1 
to« 0 m n 

3 

3 

< 

o 

• mino 0 9 

8 : : :::.:: : :S$§n8 : : : : : 
H 

1?« O On 

01 nanS 

8 ) 

8 

« 

cq 

oo 

2 * . . . . t <> not- 

0 ••::::::: - ^ n no : : : : : 

“ — •* n 10 

« •? n to 

§ 

CO 

tv 

b N'ooo a 

rj •>» 0> C* >o cv . ... . . . . . . 

tv to Q 10 O 
•r 01 c\ >0 tv 
tv OJ, tv <0 
to n m“ 

rt c 

C o § 

<o 

sM&'rI "£ ° 

0 ^ t ^ N : : : : : :■» : : :: • 

H'S z 2 2 £. 

n n m h 0 
nooo- 

tv tv n n m 
xT « •? 00 

H It n M H 

J 3 

I 

to 

. “ ♦ ts toe 00 O ivvo h 

. .v? ...... . 

M -r rC 00* 10 -r * * 

tv O n- •#■ O 

O c ion 
cz to 0^ 5 
"* n m •? 

oi 

*11 
z ° 

-r 

iSSsSj.^t* SSiSSs 

5 W . ^ ■; -<r tv 0 n t : • • • • 

^ « n rr - o» ■ « „* .:::: 

- w tv rvoo 

r ot »v co « 
tv 0 0 n 

rf •* tv «T n 

nd 

a 

(i) 

‘i 

E 

5 

CQ 


. 81 n n n »o 

2 . . . .. M o - not 

c ..:::»• n •rco n ; 

H.«£•$£!?. 

Ct *o n n • ■> 

- O « n a 

- 19 -<r co n 

00 tv r% to 10 

- n - « 

b;*oo 8 . ot 

stfiH 

g 

rt 

S 1 

- 

“oTn^ ....... t . . SggS'B, 

3 ^-»o 0 n tv 0 n 

rt" tv tv n 

?IPI 

d aani? 

V 

3 . 

> 

TJ O 

e a. 

* S 

r 

> 

!8S8J?a|S?S&?^S8;lilH S®S«R 

fiiiiiliiiiiilliliii iiiit 

I 4 f 

r H *5 ^ 2 a < 

! s | P 1 

m t«: t 3 S 



CULTIVATION 
Imports. 


S. iioo 



















































































Dictionary of the Economic 




SE 3 AMUM Cultivation of Til. 

indicum. 


CULTIVATION 






| 


It will be observed that the statement given in table A (p. 516) by no 
means represents the total area in India devoted to this crop, nor, accord¬ 
ingly, does it show the probable actual production. It gives, for example, 
no figures for Bengal (an important ^’/-producing province), nor for Assam 
and Burma, nor the Native States of Central and South India and R£j- 
putana. It also professedly excludes from consideration the large area 
in the North-West Provinces and Oudh devoted to mixed til and other 
crop cultivation. It is not expressly stated whether a similar exclusion 
applies to the other provinces, or whether the figures given express mixed 
production to the area of pure crops. The importance of these considera¬ 
tions will be seen from two facts : — (a) while the production of the North- 
West Provinces and Oudh is put down at 15,675 tons, a foot-note ex¬ 
plains that in addition 35,000 tons were obtained from mixed til cultiva¬ 
tion ; ( b ) the yield worked out in columns 7 and 8 varies from 53 to 137 
seers per acre. From this last consideration it seems probable that while 
mixed cultivation has been excluded, in the case mentioned, a calculation 
has been adopted in some of the other provinces to express mixed crops 
to the area of pure cultivation. 

On the other hand, the figures given in table B (p. 517) refer to the 
actual movements of sesamum seed by rail and river, and, therefore, denote 
the surplus over local consumption from actual production (whether pure 
or mixed cultivation), from all the provinces. It should thus be care¬ 
fully observed that tne two tables exhibit an independent series of facts 
in the cultivation of, and trade in, sesamum. It has been customary in 
this work to resort to the figures of trade in the effort to arrive at some 
conception of production (when actual area of cultivation was not avail¬ 
able), but with perhaps no other oil-seed would that system be more 
fallacious than the present. The extent to which the plant is grown for 
local consumption is probably greater than is the case with any of the 
other oil-seeds. The exports from India are, therefore, very likely only 
the surplus over and above a far larger quantity, much of which never 
moves beyond the district or village lands on which it was grown. Bear¬ 
ing these facts in view, it may be said the imports shown in table B, 
from the Presidencies into the port towns, represent the supply from which 
the foreign exports are drawn. But as the writer has had occasion to 
urge in connection with almost every article of Indian commerce, the dis¬ 
tribution effected by road communications is often very serious, and 
before an exact statement of the receipts by any one port town can be 
arrived at, a balance sheet must be made out in which, in addition to rail, 
river, and road imports and exports, the effect of coastwise exchanges 
must be taken into consideration. The full force of these recommenda¬ 
tions may be exhibited by the following analyses of the figures drawn from 
tables A and B :— 


) Area returned in table A f° r | 


(1 


(2) Forecast of outturn given in table A for 1890-61 

(3) Imports into the port towns in tabic B for 

1889-90 .... 

(4) Foreign exports for 1889-90 


2,337.000 acres. 
2,033,000 „ 

171,131 tons. 


7t>.45<5 
86,000 ,9 

If now to the outturn in (2) be added the 15,000 tons mentioned above 
as produced in the Noith-West Provinces as a mixed crop, and >j 

also a figure be accepted to represent the Bengal, Assam, Burma, and 

Native States' production, the actual outturn would appear to more likely 
exceed than fall short of 250,000 tons. Were 2 maunds to be accepted 
as the yield per acre, all over India, to obtain that supposed outturn, 
3,500,000 acres of pure sesamum cultivation would have to be presumed, 
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or perhaps more than double that area were the crop, say, one half mixed. 
Indeed, in the memorandum quoted above, we are told that in the North- 
West Provinces 4,000,000 acres of mixed sesamum yielded only 35,000 
tons or 0*24 maunds per acre. It is thus probable that the actual area, 
more or less under sesamum, in India, is over 10,000,000 acres, and that 
the local consumption is on an average two-thirds of the actual outturn. 
The imports into the port towns from the provinces are shown to have been 
only 76,456 tons, while the actual foreign exports were 89,000 tons. It 
need, therefore, be only added, in further support of the facts adduced, that 
the traffic in sesamum oil is by no means inconsiderable, and that to 
arrive at a possible conception of the area and outturn of this crop, it 
would be necessary to reduce from oil to the equivalent in seed the returns 
of the trade in sesamum oil. For example, the foreign exports of this 
oil were in 1889-90 returned as 91,120 gallons of pure oil, and 50,308 cwt. 
of dregs of gingelly oil. These figures to a large extent represent the oil 
obtained from seed pressed in the port towns, but there are rail, river, and 
road imports and exports of oil all over India, which should be also taken 
into account. At the same time it has been shown that the rail and river 
imports into the port towns are not equal to the foreign exports, so that a 
provision has to be made not only for the seed expressed in these towns, 
to meet the foreign trade in oil, but for the seed and oil used up by the 
city communities. It is thus evident that the area and outturn in Table A 
fall far short of the actual figures which will have to be determined in the 
future, a result which, it would appear likely, can only be obtained when 
both pure and mixed sesamum cultivation are taken into consideration. 
It is probably hopeless to expect that trade returns should tally with agri¬ 
cultural statistics when the latter deals with only half the crop. Hence, 
though unavoidable errors are, and must be, involved by all attempts at 
estimating the area and outturn of mixed crops, these errors have to be 
faced, if an approximation to accuracy be aimed at in the returns of a 
commercial product like that of sesamum. 

As affording the most direct evidence on these issues, while furnishing 
at the same'time certain particulars regarding the methods of cultivation, 
seasons of sowing and reaping, and yield, etc., etc., the following series of 
notes, from the Gazetteers, District Manuals, and Agricultural Department 
. Reports, etc., may be here given, arranged provincially. It need only be 
remarked, in justification of this procedure, that the available material is too 
imperfect to allow of the more readable form of producing a compilation of 
the salient points, in place of a string of disjointed quotations. Regarding 
one feature of sesamum cultivation, in one province, much information 
exists, but nothing, or next to nothing, is said of it in another. This defect 
applies to every phase of the subject, and it can, therefore, be only hoped 
that the present admission of imperfect knowledge may lead to the publi¬ 
cation or concise, though complete, reports, for each province, in place of 
the scattered notices that presently exist regarding the several districts. 
Indeed, it may be said that of some of the largest producing districts little 
or no information is available, while of the less important ones much has 
been written, according to the accidental interest taken in the subject by the 
authors of the District Manuals. 


CULTIVATION 


I.—MADRAS, I MADRAS. 

Before proceeding to give a few of the better passages that exist in HOI 
works on South India regarding sesamum cultivation, the following facts 
fiom the forecast of the current crop (1890-91) may be furnished. It will 
be seen that the forecast not only furnishes definite information regarding 
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the area, under the crop, but exhibits the effect of rain in advancing or re¬ 
tarding the prospects. 

“ The total area returned under late-sown gingelly for 1890-91 is 189,000 
acres, which is 12*5 per cent, below the normal and 20*6 per cent, below the 
revised figures (238,000 acres) reported for the previous year.” 

The following table exhibits the chief districts where sesamum is grown 
in Madras:— 
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The following quotations from the District Manuals of various localities 
may be accepted as affording a fairly good idea of the methods pursued 
in cultivating gingelly in this Presidency : — 

Godavery. —“The mixed or sandy regadce soil suits this plant best, 
but it also grows on very sandy soils, but is then inferior. The soil is pre¬ 
pared by ploughing about the month of April, and this operation is repeat¬ 
ed two or three times. In May or June, when the ground is moist from 
recent rain, the seed, which should be of the very best description, is 
sown. Four seers are required for an acre of land. After sowing the 
ground should be again ploughed and bush-harrowed, and the seeds will 
spring up in eight or ten days. Fifteen days afterwards the field should 
be weeded; when two months’ old, the plants will flower, and shortly after, 
the pods will appear, and in another month will be ripe. This crop is a 
very precarious one, being peculiarly liable to blight, and it invariably suf¬ 
fers if east winds prevail during its growth. The stalks, when cut, are 
stacked in a dry place, thatched with palmyra leaves, and allowed to re¬ 
main eight days, after which the removal of the seeds may be commenced. 
This is effected by shaking the stacks, when about half the seeds will drop 
from the pods while the other half remains ; the stalks are allowed to dry 
for a couple of days, when the remaining seeds are removed in a similar 
manner” (Papers relating to the Survey and Settlement of the Western 
Delta taluqs of the Godavery District , 140). 

Coimbatore. —* Universally grown both on wet, garden, and dry land; 
if the former it is usually before the regular crop as in Erode; or after it 
as in Dharapuram. In the latter it is grown often as a third crop in April 
and May ; the usual succession is then rdgi from June to September- 
October, paddy from October to February, gingelly from March to June. 
In some taluks it is also grown as a garden crop. On wet lands the mois¬ 
ture from the preceding crop is usually sufficient to start it, and the pro¬ 
bable rains of April and May mature it; it is of course somewhat uncer¬ 
tain It is less so when grown from June onward; on dry lands it is 
grown with, the Kdr rains in the Kangyam division of Dharapuram, sown 
broadcast with cholam and with dholl in lines; in Karur it is grown on 
the uplands with the rains of the sputh-west monsoon, and is also sown 
mixed with Kkambu and with cotton in July and is reaped in Noveinber- 
December; it is also grown as a separate crop. There are two sprts. kdr 
and tattu , of which the former is the better and is grown in the hot 
weather; on garden lands, it is sown on land prepared as usual and water¬ 
ed ; the young crop is not watered-for about 15 or 20 days, and thereafter if 
there is no rain, only once in 10 or 15 days; water is slopped 15 days be¬ 
fore pulling. The plants when pulled are stacked for a week, and the 
seed is then shaken from the poas and winnowed. The seed is about :o 
measures and the yield fronvi.30 to 350 or 400 measures. Its value is R15 
to &35 or R40” (/' Vicholson , Man . Dist., 224). 

North Arcot.—T here are two varieties of this very favourite dry crop 
the big and the small. It is an early crop, being sown, if the rains are 
sufficient, in April or May, and reaped four months later. It is some¬ 
times irrigated, and is then sown a s early as January or February. The 
plant is cut near the group.d, and after being dried for a week or two is beaten 
with sticks. The oil is extracted in oil mills, a measure being yielded from 
four measures of seed. Gingelly 0l j j s considered the very best, and is much 
used in native cookery, as wen as for anointing the body; the cake is 
given to cattle. Much of the seed is exported from the district and sent to 
Europe, where a good deal of the so«called olive oil is extracted from it” 
(Manual of the North Arcot District , 233 ® 334t 
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II.—MYSORE AND COORG. 

The cultivation of til is described as follows in the Gazetteer of Mysore 
and CoorgThe crop is known as wollellu or pJtulagana-ellu. It is 
raised exactly like the k&r-uddu , cut down when ripe, and stacked for seven 
days. It is then exposed to the sun for three days, but at night is collected 
again into a heap; and, between every two days drying in the sun, it is kept 
a day in the heap. By this process the capsules burst of themselves, and 
the seed falls down on the ground. The cultivators sell the greater part 
of the seed to oil-makers. This oil is here in common use with the 
natives; both for the table and for unction. The seed is also made into 
flour, which is mixed with jaggery, and formed into a variety of sweet 
cakes. The straw is used for fuel and for manure. In Kolar it is more 
commonly, called achchellti, and is cultivated as follows :—In Vaisdkha 
plough twice, without manure, sow broadcast, and plough in the seed. In 
three months it ripens without further trouble, is cut down by the ground, 
and is afterwards managed exactly like the uddu. The seed is preserved 
in the same manner. The produce in a good crop is 20 seers, and in a 
middling one, 12 seers. The straw is used for fuel. 

North of the Tumkur District arc cultivated two kinds of Sesamum, 
the karu or wollellu, and the gur-ellu. The last forms part of the watered 
cropr; the kar-ellu is cultivated on dry field The soil best fitted for 
it is dare, or stony land, which answers also for same and hurali. The 
ground on which kar-ellu has been cultivated will answer for the last- 
mentioned grain; but not so well as that which has been uncultivated. 
After it, even without dung, sa?ne thrives well The same ground will 
every year produce a good crop of this ellu. If a crop of ellu is taken one 
year, and a crop of same the next, and so on successively, the crops of 
ellu will be poor, but those of same will be good. After the first rain in 
Vaisdkha, which begins about the middle of April, plough three times. 
With the next rain sow broadcast, and plough in the seed. In between 
four and five months, it ripens without further trouble. On a wokkala 
land the seed is six seers, and the produce in a good crop is 5 kolagas, or 
eighty-fold. Which is to say that an acre sows *55 peck, and produces 
1 no bushels. In the west the kar-ellu is sown on rdgi fields that consist 
of a red soil, and does not exhaust them. The field is ploughed as for 
rdgi, but it is not allowed manure. The seed is mixed with sand, sown 
broadcast, and harrowed with the rake drawn by oxen. It ripens in four 
months without further trouble. The seed is equal to half of the rdgi that 
would be sown on the same field, which is less than half a peck an acre. 
The produce is about 20 seers, or about 2J bushels an acre. The straw is 
burned, and the ashes are used for manure ” ( Gazetteer of Mysore c? 
Coorg, VoU /., qi). 

III.—BOMBAY. 

In the forecast for the crop of 1890-91, the Government of Bombay fur 
rt'shes the following notes regarding the chief ^‘/-producing areas of Western 
India. 1 hese will be found to manifest the acreage devoted to the crop 
and to discuss the more important elements of uncertainty in sesamum 
cultivation. 

“ Gujarat, —The final estimates (77,750 acres) are lower than those of 
the second report, but still are about 8 per cent, above the estimated 
age and the area of 1889-90. The later sowings in Surat have caused the 
reported decrease to disappear; but the revised figures show a decrease in 
Broach 35; compared with the early estimates. Tn Gujarat the sowing rain 
for both early and late kinds of sesamum was favourable. In Surat only 
was it excessive, Ihe later rains were much less timely and the long 
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break resulted in withering and consequent diminution of yield. In Ahmed- 
abad and Panch Mahals insects have done harm. The early crop has ! 
been harvested. 1 he anna-estimates vary from as low as 6 annas in Panch 1 
Mahals to 14 annas in Surat. On the whole 8 annas may be taken as the 
anna-estimate of the province, i.e. $ about half the average crop (16 annas). 

“ Gujarat States.— -The area (258,000 acres) of sesamum is 3^ times 
that of the British districts of Gujarat, and, of the States, Kathiawar is the 
largest producer. The crop in Kathiawar was greatly reduced by defi¬ 
ciency of late rains, and in Halar it was further damaged by insects and 
doucly weather. The yield is reported at 5 annas in Cutch to 9 annas in 
Kathiawar. [The reader might, in this connection, consult the concluding 
paragraph of the article Sorghum in which it is shown that Kathiawar 
prefers to cultivate Sesamum and to largely import its supplies of in dr 
Ed., Diet Econ. Prod.] 

“ Deccan. — Of the total (105,600 acres) 64 and 23 per cent., respectively, 
are credited to Khandesh and Nasik. This total signifies a diminution of 
nearly 24 per cent, as compared with last year, but twice as large if the 
omparison is made with the estimated average. No explanation other 
an that oi unseasonableness of sowing rain can be offered. In Poona, 
icwever, and, to some extent elsewhere, the exclusion of niger seed hitherto 
oneously included in the Agricultural Returns under sesamum accounts 
or some ot the decrease. The crop was largely benefited by seasonable 
ra 'n-c n j ^£ ust > ^ ut a l° n g break lasting till the second week in September 
nullified the good prospects. The rain in September, moreover, was not 
heavy enough. Later on rain in November damaged the early crop, 
though it improved the late one, which is still in the field. These vicissi¬ 
tudes of season were more or less general. In Poona cloudy weather was 
experienced also. The outturn maybe stated at from 7 annas in Poona to 
l ° J- 1 annas * n khandesh. Deccan States. — The area is very small. 

“ Karnatak. —The area (24,000 acres) is less than half that of last year 
and much below the average area. It is small even in a good year. 

, outturn * s re ported at from 6 annas in Dharwar to 8 annas in Bel gaum 
and Bijapur. 44 Karnatak States. —The area is small. The estimated 
outturn may be slightly better than in the British collectorates. 

Konkan. 1 he area of 1890-91 is about equal to that of the Karnatak, 
but it much more nearly comes up to the average. Ratnagiri claims 
more than half the area. Kanara does not grow sesamum. The decrease 
in the. Konkan is clearly due to excessive rain. The prospects of the crop 
were further lessened by a continuation of heavy rain during the growtn 
ot the crop, especially in Kolaba. On the whole, however, the crop is 
better than in the Deccan or Karnatak.” 

it is perhaps unnecessary to give, in great detail, the crop forecast of 
distnct cultivation in Bombay, similar to what has been done in the case of 
Madras, since the above notes on the divisions of the Presidency manifest 
the chict facts regarding the distribution of the crop. In the Statistical 
Atlas Mr. Qzanne gives the following brief sketch of the sesamum culti¬ 
vation of Western India which may be usefully republished here“ Is 
grown all over the Presidency and has the largest area under it in Khandesh. 
li is of three varieties—black, white, and grey, the last found only in Guja- 
These varieties differ only in colour. Til is grown unirrigated and 
unmanured in any soil, but has a preference for sandy loams. Sown in 
June and ut in November, sesame is grown gencrallv with bdjri and pulses 
either mixed or in separate furrows, and often by itself on land that has 
long lain fallow.” 

The 
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India, and exhibit a few of the more important ideas which prevail regard¬ 
ing the crop. 

Kolhapur. — Til is grown only in small quantities. It is of two kinds, 
black or brown and white. It is sown in June and harvested in Septem¬ 
ber. The average acre outturn is 3201b. 
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Ahmadnagar.— Two kinds are cultivated, the black and white, gora 
or havra and kola. Til is sown in June, usually with b&jri , either mixed 
or in separate furrows, and sometimes by itself on land that has long lain 
fallow ; it is cut in November. 

Kolaba.—S csamum is raised mostly in Mdngaon and Mahad, and 
grows best on fairly flat land. The soil does not require to have brush¬ 
wood burnt on it ( rdb) and is only ploughed twice after rain has fallen. 
No manure is used and the seed is sown broadcast, from the middle to 
the end of June. The crop does not require*to be weeded and ripens 
about the beginning of November. . 

Nasik.,—S esame is sown in June and July and reaped m October. It 
is grown almost entirely, north of the Satmalds. . 

ThAna.—T wo kinds of til arc cultivated in ThAna, black and white. 
Black til is generally grown after harik . It can also be^ grown alter nac mi 
or van', but does not then yield so good an outturn. It is sown ini Tune and 
ripens about November flourishing best on tolerably flat land. L w 
seeded variety is grown after rice in the same way as the blac < d * . 

Khandesh.— Sesamum is sown in jane and harvested in September 
and has an average acre yield of from 300 to 380 pounds It has endless 
kind 0 known by their colour, the shades passing irom dull black through 
brown to the purest wh.te. In Khdndeshall these forms so.net.mes grow 
together and yield seed known in trade as mixed til. , i 

^ Poona.— Sesamum, of the black and white varieties, is grown through- 
out the district, but in considerable quantities only in ched, Junnar, Maval 
and Haveli. It is sown in June usually with bajrt, either mixed in the 
same line or in separate lines and is cut in November. It springs up un- 

sown in fallow lands. . . T , 

Kathiawar.— Gingelly seed is widely cultivated in this district. It 
grows in black soil, which requires to be thrice ploughed and twice hoed. 
There are three kinds, ashddi tal or w'hite, kdla katwa or black, and putbia 
or red. The white and black are usually sown in July and reaped in 
October, while purbia is sown in the Purva Nakshatra, in September, an 
reaped in December* Of the three, the white is the best tasted ana the 
red the largest yielder. The oil obtained from the ashddi is sw'eeter and 
purer than that from purbia . 

IV.—SIND. 

The following note from the forecast of the crop of 1890-91 will be 
fuund instructive '—“The area (101,000 acres) is 21 per cent, below last 
year when it w r as up to average. The Indus inundation was low and 
rainfall unusually scanty. Furthermore the poor yields of the past two 
years have acted as a deterrent. The yield is fair, from 10 annas in 
Thar and Parkar to 13 annas in Karachi and the Upper Sind Frontier. 
It appears from the actual estimates reported (for there are no formulae 
for Sind) that the average acre yield of sesamum is lower in Sind than in 
the Bombay Presidency.* 

According to the Gazetteer, sesamum forms one of the principal crops 
of Sind, and is Cultivated more or less in all the districts. In Mahammad 
Khan good soil is said to be required for the crop and it is irrigated every 
eighteen days. It takes four-ana-a-half months to mature; the average yield 
per biiflta is ziotl). In Naushahro it is sown at the end of June in soft rich 
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soil. It gets five to eight waterings, and takes about five months to jCULTIVATION 
mature, lhe details for the Larkhana District are very similar to the ' 
foregoing. The seed is sown in June and July, and the crop reaped in 
November and December. The average yield is said to be about J 
maund per bigha; in Larkhana it is only twice watered. 

V.—NORTH-WEST PROVINCES AND OUDH. 

The Government of these provinces has published the following forecast 
regarding the crop of 1890-91. It may be said to manifest the importance 
of rain in all considerations regarding this crop '“ As stated in the second 
cotton forecast which is published simultaneously with this report, the rains 
from the middle of July to the end of September were exceptionally ill- 
distributed and ill-timed. The crop was injured in the beginning by 
heavy rains which obstructed proper and timely weeding and on the low 
^ lK u Cro P to rot * ^he P r °f ractcc I drought in August and Sep¬ 

tember prevented the plants from properly flowering and otherwise 
injured them. The area occupied by the crop this year is estimated at 
about 11 per cent, less than the normal area. The condition of the crop 
is reported to be 55, assuming that 100 represents a full outturn.” 

1 he details of the system of cultivation, seasons of sowing and reaping, 
will, however, be perhaps best conveyed by giving here the chief pas- 
ges from Messrs. Duthie & Fuller’s account in the Field and Garden 
Crops. ^ Indeed so completely do these concise passages cover the held 
that in the case of these provinces it is unnecessary to give any of the 
numerous scattered accounts which occur in the Gazetters and other such 
works. 

M Varieties .—There are two forms, the black-seeded and the white-seed¬ 
ed ; the former being generally known as til , and the latter as tili. Til ripens 
rather later than tili, and is more commonly grown mixed with high crops 
such as juar, while tili does best when mixed with cotton. Tili oil is 
preferred of the two for human consumption. 

Area .—Notwithstanding its economic importance the acreage under til 
is small, since it is very rarely grown as a sole crop in most districts of these 
Provinces. Fields of til are not uncommonly met with in the districts 
lying immediately under the Himalaya— Dehra returning 3,536 acres, 

Pilibhit 616 acres, Basti 1,301 acres, and Gorakhpur 857 acres" But the 
tract in which its cultivation as a sole crop is commonest is Bundelkband, 
and the. area under til in the five districts which are geographically 
included in this tract are shown below :— 


Varlctios. 

1122 


Area* 

1123 


Districts. 



Acres. 

Jalaun . 



. 6,000 

jhansi 



. 21,400 

Lalitpur . 

** # 


. 36,000 

Damir pur 



. 49,000 

Banda 



* 35 7 °° 


“ This amounts to no less than S per cent, of the total area under kharif 
crops in these five districts. The only other district in which til is largely j 
grown alone is Allahabad (3,800 acres), and this is due to the fact that a large 1 
portion of the Allahabad district lies south of the Jumna, and is charac¬ 
terized by the same conditions as Bundelkhand. In no other district does 
its cultivation as a sole crop reach 300 acres. Judged by these returns 
^’/cultivation appears to be of insignificant, importance over the greater ! 
part of the Provinces, but this is very far from being the case. Although 1 
not cultivated by itself, it is almost universally grown to a greater or less I 
extent in fields of /war, bajrd and cotton, ;nd it maybe therefore said to' 
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have a place on more than half the total area under kharif crops. It is> 
however, grown less commonly in the eastern than in the western districts, 
both because it does not thrive in a rice country, and because the mah.ua 
tree (Bassia latifolia) abounds in the eastern districts, and mah ta oil is 
commonly consumed there. 

“ Season and Soil. —As has already been implied, til is a kharif crop 
and is sown at the commencement of the monsoon, and harvested in Octo¬ 
ber and November. It prefers a light soil, and the wide extent of its culti¬ 
vation in Bundelkhand is in great part limited to the light yellowish soil, 
locally known as rdnkar , which abounds in the raviny tracts near rivers. 
Indeed, a crop of til can be gathered from land which will yield no other 
crop but one of the inferior millets (kodon or kutki). 

“ Method of Cultivation. —The method of its cultivation is the rough¬ 
est possible. The seed is sown broadcast after two or three hurried 
ploughings and ploughed in. When grown \*ith millet or cotton it gains 
the benefit of the care which these crops receive. It is in this case either 
sown broadcast, the seed being mixed with that of the principal crop 
before sowing, or it is disposed in parallel lines running across the field 
or along its margins. When mixed with other crops the amount of seed 
sown to the acre varies of course with the inclination of each individual 
cultivator. When grown alone from 8 to 12 seers of seed are used. 

“ Harvesting .—When ripe the til plants are cut with a sickle to within 
2 or 3 inches of the ground, and the stalks collected in shocks, heads 
uppermost, and allowed to dry. The seed capsules split open and the 
seed is extracted by beating the plant against the ground. The dry stalks 
called tilsnta are used for fuel. . 

“ Injuries. —The til plant is very liable to damage from ill-timed rain, 
and this may explain the rarity of its cultivation as a sole crop in the 
thickly populated districts of the Ganges-Jumna DoAb, where risk must be 
reduced to the lowest minimum possible. Heavy rain, when the flowers 
are in process of fertilization, often ruins the crop, and hence, like hijra, it 
is very liable to suffer if rain falls in October. Indeed, it is not uncommon 
for the crop to be an almost total failure. 

" Outturn.— Under the circumstances of its cultivation it is obviously 
impossible to frame any reliable estimate of its outturn per acre, which 
varies very greatly with the amount of seed sown. From 25 seers to 
i^maund are commonly gathered, when it is sown with juar or cotton. 
When grown alone from 4 to 6 maunds is the average return to the acre. ? 


PANJAB. I 

1129 ; 






1 


VI.—PANJAB. 

Sesamum is said to be grown to a limited extent in almost every district 
of the Panjdb. The exports from the province find an outlet chiefly in 
Karachi, though smaller quantities are carried to Bombay. Some idea of 
the relative importance of the crop in the various districts and of the chief 
features of its cultivation may be gathered from the following forecast for 
the season 1890-91 :—“ This is the first separate forecast furnished on the 
sesamun. (til) crop of this province. Special reports are received from 
sixteen districts, as in the remainder the crop is a very unimportant one. 
The total estimated area in the->e sixteen districts this year is i 77 i 4 °° 
acres as compared with 181,400 acres last year; for the whole province 
the total area under this crop this year is estimated at 217,392 acres as 
compared With 215,117 acres last vear, the increase being 2,275 acres or 
1 per cent. In the districts of the Delhi Division in the South-East Panjab 
the heavy rains of July and August, followed by an early cessation of the 
rains, did harm to this crop, and the result was a poor harvest. In 
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Statement of Area under Sesamum in hundreds of aci es and estimated yield in hundreds of seers in each 
of the reporting Districts of the Punjab for ihe kharif season of i8qc. 


Products of Indifly 



in the Panjab. ( G . Watt.) 


the Lahore Division the crop was generally about an average one, but in 
the districts of the Rawalpindi Division lying near the hills, the crop was 
generally above the average, and in Gurdaspur and Sialkot it was a vc: v 
good one. In these tracts the rains commenced early and the season 
throughout was favourable for this crop. The total estimated outturn is 
24,610400 seers or 439,471 cwt, the average outturn per acre being esti¬ 
mated at 2781b. 

“ On the whole, the crop of sesamum (til) for the year in the Panj£b 
must be classed as a good one.” 


•sjaos ui 

jocI aonpcud oau.isAy 

CO 

Tfcow O COO •«!•*-* IO SO N N n rr 10 

too ~CO OS«v-00 'T ’T l> Cl 0. Os to 

Os 

cO 

Total. 

•sjaos 

u ! Ppt* ROl 

N 

Cl 00 N •- OO ►* CO O Os to — COO OstON 

0 ci tv tv os 10 0 1000 tv n cvsc »- t 

00 'Is ^ ” 0 1000 **• tOOsON 'sfNCO 

P? to to >4 rr Os s©* Cv Os dsvo 00 GO to 

to CO co Cl 

O 

O 

o' 

% 

cT 

•S 3 JDB UI TJ 9 JY 

- 

N O In Q T Os sO PlclCSOsOO-OOO 
lominOiT tvco 00 vq so tv cs o\ Os to a 
to- ft 1- 

8 

TT 

tv 

tv 

g Z SB 

►J * 04 
> w 55 

•pp** ro°x 

O 

COO-MOO" SO 00 SO Cs -4- Cs SO 

C. O SC fv lO — 'O to Cs CO >0 COOO tv tx 
>0 tv 0^ O^SO Cl Os CO NM tv co t v lo 

cT coo' tv ►T o' 10 to tvso «o tv »o ; 

— cO 

tv 

Q ( : 

a 

Q > 2 
w £ 2 

Q . C 

y O 

•Bajy 

Os 

0 Tf w os H CO PxSQ - 00 -> SO - "St PO 
to TT loco M so SO IO so 1000 00 tv : 

to 

8 

oT 
■ < Q 

CQ <• • 

5 h 

•piat.C i^jox 

00 

CN OO-rfOtotO tvCQ OQ- 

— O f| 0\0 M- M; tX. •.-.co M 

; co ; : « co <v n ^ 10 ^ t/j *- CJ h. 

• • . 5 * v »>»» 

co CO TT N 

d 

S 

00 

tv 

CO 

O j ^ . 

0 c to [3 
£ M 


tv 

CO >- CO TT CO co to 00 ^ Cl *- to px, 

: ; : m w ct — 

PI 

LAND IRRIGATED BY 

Wells. 

•piaiiC ib^ox 

s© 

: : ►- ; m « m n ts poo so to pi co 1 

* * * to tv ~ * 

Os 

VO 

CO 

00 

•B9jy 

to 

N N ClN lOt-'O tow N 
: : ] - 

CO 

© 

Canals. 

•ppi* itnox 

•cf 

VO O O CO tv Q CO IOVO Cl O — 

c - 0 on ^-sb pi os tv -sr co 

pi - q^oooo^ q l-) co ; : « co : ci 

-> cT >r tv ~ * ’ cT ' p? 

10 — 

Os 

0 

A 

00 

"uajy 

CO 

wco.'-gsovg^foci . . « jo . ~ 

Cl 

% 

District. 

Cl 

' Hissar 

Gurgaon . 
Kainal . . j 

Kangra 

I Ferozepore 

Multan 

Mootogotnery . 
Lahore 

Amritsar . 
Gurdaspur 

Sialkot 

Gujrat 

Gujranwalla .* 
Peshawar 

Dera Ismail Khan 
MuzaSargarh . 

Total 

•on 

- 

« <0 rt lot© tv 00 OS O - Cl CO ■* tos© 


<SL 

527 

SESAMUM 

ind icum . 

CULTIVATION 
in the 
Panjab. 


Area. 

1130 


S. 1130 

























































Dictionary of the Economic 




SESAMUM 

indicum. 


Cultivation of Til 


CULTIVATION 
in tho 
Paujab. 


Jhang. 

II3I 


Montgomery 

11^2 


Mr. Baden Powell says that in the Panjab sesamum is generally 
cultivated, often being sown round the edges of fields, forming as it were 
a green hedge to the main crop. The brown or black forms are grown, 
1 but it is blanched by warming in hot water, the outer skin of the seed being 
rubbed off when the seed appears white. The yield of oil is about £ths the 
weight of the seed employed. 

The following notes from the District Gazetteers and Settlement Re¬ 
ports may be accepted as sufficiently manifesting the peculiarities of culti¬ 
vation followed in the Panjdb :— 

“ J hang. - Sesamum is grown in small quantities on sai lab lands and 
on rain lands in the upland. The writer has also seen it once or twice 
on the outskirts of a well, and such crops are sometimes irrigated. 
Very little is grown on the Chiniot sai{ab lands. Til loves a light soil, but 
requires much moisture. It will grow even on rappar lands sand 
covered with only a thin layer of soil. The writer remembers being struck 
with the appearance of a very fine crop nea r the Trimmu ghat, and then 
seeing the land again later on, he found that it was nothing but a thin 
layer of mud on a substratum of sand. Til is much cultivated mixed with 
other crops— jowar, mask, and mung. The land is prepared by one or 
two ploughings. The seed is sown broadcast, mixed with sand, JT J August, 
and the early part of September. The amount used is about 7$lb. I he 
flowers are liable to be nipped and to Tall if the wmd blow s ro ™ 
north. The root is also attacked by mula (Settlement Report , Jhang 
District, 8 5 to 98). , ,, 

Montgomery.—" Til is often sown with moth and mung, or motn 
alone; sometimes with jowdr. It is essentially a rain crop, but is some¬ 
times grown on canal-irrigated lands. After ram plough, sow broad¬ 
cast, mixing seed with earth if not sown with some other crop, and plough 
again. Sometimes the seed is simply thrown on the fallow ground and 
ploughed in. Two seers of seed go to the acre. Til plants should not 
be close together, according to the verse which may be translated : 

« When barley grows scattered, til close together, the buffalo brings 
forth a male calf, and sons’ wives give birth to daughters—all four are 
utterly bad.’ Only one kind of til , the black, is known. The plant 
is affected by tela and lightning. When the crop is cut, the stalks are 
placed in a circle with their tops pointing inwards, and are left there for 
a fortnight with a weight upon them. This heatens and softens the pods. 
Then the stalks are placed on the ground with their tops pointing up¬ 
wards, leaning against each other, or on a straw-rope. The action of the 
sun causes the pods to open, when the grain is shaken out on a cloth. 
Fifteen seers of til seed produce 6 seers of sweet oil. Til stalks, when dry, 
are used for fuel. They give forth a fierce flame” (Gazetteer, Mont¬ 
gomery District , 111-112). 

Karnal. —“No varieties of til are recognised. 


virgin soil abounds. It is generally sown with jawdr or urad ; and the 
mode of cultivation is the same as that of the latter. When the plants 
are cut, they are put on end to dry. As they dry, the pods open, and the 
seed is then shaken out. The. stems {dansfa) are of no use. The seed is 
taken to the oilman, win 
oilcake ( khal) ‘ 

of all oils for 
cartcrpillars 

ever, never irrigated t Gazetteer , 179). 
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VII.—CENTRAL PROVINCES. 

It will be found from the remarks under the paragraph Trade that these 
provinces constitute the most important single area in the supply of the 
loreign demands through Bombay. Very little of a definite nature can, 
however, be found of the methods of cultivation pursued in the various dis¬ 
tricts. The following forecast of the crop of 1890-91, however, discusses 
the question of acreage, the influences that affect the crop, the yield, etc., 
while it exhibits at the same time the districts of greatest importance :— 
u Last year’s crop was an exceptionally good one; exports were large 
and high prices were realized by cultivators, so that they were stimulated 
to sow larger areas with til seed and such has been the case, except in the 
northern districts of Jabalpur, Damoh, and Mundla and the rice district of 
•Bilaspur, where heavy rainfall at sowing time prevented cultivators from 
sowing as much land with til as they would otherwise have done. In 
this latter district, however, the crop is not of much commercial import- 
ance. In the three former districts the estimated decrease implies a 
diminished area of about 12,000 to 15,000 acres. This is, however, more 
than counterbalanced by the increased area sown with til in the districts 
ol the Narbadda Valley and in the Nagpur country which export by far 
the largest quantities of til. The estimates are of course rough, but the 
net increase in the area under til can be but very little if at all below 
50,000 acres. 

^ he weather, as was reported in the recent forecast of cotton for these 
provinces, has been irregular and the results to til have been very much 
the same as were reported of the cottonfcrop. That is to say, in the 
districts of the Jabalpur division it has been injured by rain; in Nar- 
singhpur the rainfall has been timely, while in Hoshangabad and Nimar 
Jong breaks have done some damage. In the Nagpur country, the til has 
peon somewhat injured by excessive rain in Nagpur and Chanda, while 
’•n VVardha the weather has just suited the crop. In spite, however, 
of heavy rain in some tracts and long breaks^ in others the crop has not 
suffered as much as might have been expected. In the districts of the 
Jabalpur division it is not far short of a full average crop ranging from 12 
14 annas. In Narsinghpur a good average crop is expected, in Hosh¬ 
angabad and Nimar a 10 annas crop. In Wardha a bumper crop is anti¬ 
cipated, and in Nagpur it is fair. It has to be remembered that in the 
Nagpur country about 70 per cent, of the til is the rabi til atid has only 
recently been sowm. Its prospects, as far as can be seen at present, are | 
good, the weather having been favourable for sowing.” 

Forecast of the Sesamum (Til) crof* in the Central Provinces for the season 

i8go*qi. 


District. 

~ 8 
e K 

m 

0 1- „ 

< “ 

Percentage by which ! 

area now under Til 

exceeds (+) or falls 
short of (—) that 
of previous year. 

Estimated outturn 
*n annas taking 16 
annas to represent 
an average crop, 

Explanation. 

Saugor 

Acres. 

3 u,ooo 

+ 4 

14 

The heavy rains in the beginning of the 
season damaged the crops to a certain 
extent, but the long break in August | 
and the subsequent timely litins im- 1 
proved matters to a great extent. 


1 
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Districts. 
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Percentage by which 

area now under Til 

exceeds ( + ) or falls 

short of (— •) that 

of previous year. 

Estimated outturn 

in annas taking 16 

annas to represent 

an average crop. 

Damoh , 

Acres. 

30,000 

—6 

12 

Jabalpur 

40,000 

—25 

12 

Mandla 

23,000 

—10 

14 

Seoni . 

22,000 

+ *05 

12 

Nursinghpur 

16,00b 

+ 10 

16 

Hoshanga- 

bad. 

26,000 

+ 12* 

IO 

Nimar • 

34.000 

+ 19 

IO 

Betul • . 

17,000 

+ '43 

ft 

12 

Chhindwara 

10,500 

+ 4 

*4 

Wardha . 

54,000 

+ io’oS 

20 

Nagpur 

iS,ooo 

+ 13*5 

12 

Chanda 

36,000 

+ 7 

10 

Raipur 

bilaspur 

36,000 

16,500 

—25 

10 

Sambalpur . 


«•« 



Explanation. 


The condition of the crop is not very 
satisfactory in both Tahsils. Owing to 
continuous moisture in the Damoh 
Tahsil the crops have suffered to a great 
extent. 

•Sowings decreased owing to heavy rain. 
The plants look healthy notwithstand¬ 
ing the latter heavy rain. 

Sowings decreased owing to heavy rain. 
The plants look healthy notwithstand¬ 
ing the latter heavy rain. 

The long break during the latter part of 
August and early part of September fol¬ 
lowed by unusually hea\y rain now, has 
had an injurious effect. 

This year’s rainfall was very satisfactory 
for cultivators, who availed themselves 
in clearing their fields in due time. 

The estimate is low and is due to want of 
rain for about a month subsequent to 
sowings. 

In Khandwa Tahsil where til is most 
grown the drought seriously affected the 
crop in August and subsequent rain has 
not caused much improvement. 

The seeds germinated well, but the want 
of rain during the month of August and 
in the early part of September greatly 
injured the crops. 

As a whole the average may safely be 
estimated at 12 annas as the crops in 
the ChhindwaraTahsil have not suffered 
and look promising. 

Bumper crops are expected this year on 
account of timely rainfall. 

The excessive rainfall in the month of 
September has damaged the crop some¬ 
what. . 

Owing to too much rain the crop is sain 
to suffer partially. 

Report not received. 

The excessive rainfall interfered with 
weeding operations, and there being no 
break in the rains the voting plants 
suffered from want of sunshine. 

Report not received. 


It is believed that in amplification of the facts contained in the above 
forecast, the following district account may be given as conveying the chief 
facts regarding the sesamum cultivation of these provinces :— 

“ I lie plant that yields the gingelly oil-seed ot commerce has a sensible 
position among the products of the dis rict. It is both a spring and 
autumn crop; the former being called mughei and the latter hown MIL 
The latter greatly preponderates in extent. It is essentially the crop of 
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newly cleared land and of poor cultivators, as it pays inferior cultivation per- 
ha^ettertiHU. a 7 °, lher C 7° p : , The ffound only requires to be partially 

tlZ t and SCa , r “' y l r ned w,th l . he Plough; a mere handful of seed 
sows an acre; >t is only once partially weeded; wild animals won’t eat 

Lill i, ^ yi l ab ° Ut 200113 of seed per acre on the poorest 

hubrah land, worth to the cult.vator about R8. The total expense of cul- 

L V a ‘L . T a L be R4 P r acre * a , considerable portion of which should be 
chfefl g vL i h 1 SU0 5 eed,n ? year’s crops of bajri or jo-war, as it consists 
sumntiim c,e ^ In ? ‘ he and of jungle The oil is expressed for local con- 
seeTX-k the rudest of mills, holding at each operation about i8Ib of 
chaLLL 1 rcsults t ,n 0f 0,1 and 12 of oil-cake (khttll). The oil-presser 
for him J f annas for this operation and thus makes about 7 annas a day 
exkfLtti | d , h . e u W u rn ' OUt bu ] ocl 5 th at turns the mill. The mill has no 
ton • Yv ifo i^ e both 01 * ar, d ca ke coming out together at the 

w£st no«[hi S freC ? US f d t0 facilltate the Process, and thus the oil is of the 
orst possible quality {Settlement Report, Nimar District, igs)- n 

. VIII.—BERAR, 

reeardino °^ ocasts °f die cro P of 1890-91 the following brief note appears 
oVri6 ■'L * province:-- The total area under the sesamum crop is 

maund^inrl P r °hable outturn is estimated at 119,980 maunds or 1 

suffered* in o SC f r ? P er acre » Owing to a deficient rainfall, the crop has 

partiallv rind certain extent, and in the Akola and Julgaon taluks it was 
partially destroyed by locusts and insects ” 6 

Bera?- p* sesamum-seed below it will be fotmd that 

of the*seed ^ Nizam's Dominions, afford a large portion 

cultivation ted f r° m , Bomba yto foreign countries. The systems of 
in connection H^p 0 ^ ?° wm S anc * rea pi n f2T» etc., are similar to those given 
connection with Bombay Presidency and the Central Provinces. 

, IX.—BENGAL. 

of * lt:t / e [ rr ^ orma tion is on record regarding the cultivation 

cultiv ,f -Ji Q i ,n 1 V ^ R acca District the plant is most extensively 
of rice Lakhmia river and is frequently raised with a crop 

tion nrn Rowing regard to this method of mixed cultiva- 

Dacca Distr?ct 1 *’— r ° m ^ A ^ Sen's Report on the Agriculture of the 

and hurn*' 6 ' wl? S } V ^ V - t ^ ie P rev i° us yearns crop is collected in heaps 
dry tho « ed 1 j^ en Ploughed. If the ground be sufficiently 

rr \' Tk* U ^ 1S browed by the ladder, otherwise a ploughing only is 

After infp® 5 en f? y done in : fagh ( T $ th J anuar y t0 February), 
ladder ic „cJ7 a ! °f two to ten days the field is cross-ploughed, and the 

the land becomL ready fLsoLng- ^ ^ ^ ***" ^ 

mi n ^ a nd-a*half seers of til and ten seers of dman paddy are 
time extern c T an< * sown . broadcast over a bigha of land. The sowing 
to the end nf rr°™ 1 ^ m ! d< ^ e of Fal g° on (*5th February to 15th March) 
Vo h fnrW u k V f P l CjStb March to 15th April). When the plants grow 
hoeing Hu S j^ 1 ^ l ^ e ^, e d * s b oed by a small kodali. At the time of the 
davs ff pH? an r tS arc- thinned, if they come up too thickly. Eight or ten 
a"fort night ” weedln £ * s £‘ ven * The second weeding comes in about 

incrU ™ and T h pnhinz.—Thr. tills cut in Joith (June). After reap¬ 

ing with a stick Pt m ^ ea ^ S * or a * ew da y 9 > and then threshed out by beat- 
Yield. Two to three maunds per bigha” 
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In some parts of the Dacca District, Mr. Sen informs us, aus paddy is 
also frown along with dm an and til in the same field. “ The tillage opera- 
tion ^is similar to that described above. At the end of Chaitra t after 
a shower of rain, the field previously prepared is ploughed once more and 
broadcasted with i£ sters of til, 10 seers of aus , and 6 seers of a man 
paddy. The seeds are well mixed together in a basket before sowing. 
When the plants appear, the field is first rolled with the ladder, then har¬ 
rowed with the rake, and, lastly, two weeding* are given at an interval of 
two to three weeks. The til is reaped in Jeit .” “ Very good crops, Mr. 

Sen adds, “ are obtained in this way and the system of mixed cultivation 
is gaining favour with the cultivators.’ 5 f .. 

As supplementing and amplifying the above short account, the follow¬ 
ing passages from Sir W. W. Hunter’s Statistical Account of Bengal may 
be given 

Midnapur. —“ Four varieties of til seed are grown, namely, kns inn til 
and sdnhi til , sown in jungle land in June and July and gathered in 
November and December j khasld til, sown in sugarcane fieldsan Marc 
and April, and cut in June; and bhadu tilt sown on jungle land in 
May and June, and cut in August and September (vol. 111., So;. 

Huglt .— u It is stated that there are two varieties—JnsAiia til, sown 
in June or Julv, and cut in September or Octo^r ; and ^ sown m 
January or J February, and cut ‘in July. Like khesar, (Lathyrus sat.va 

til is often sown broadcast as a second product on rice fields, the first 

crop of which has been destroyed by inundation (vol. II., So). 

Paridpur.—“ Til is of two kinds: til sown on lowland in August or 
September and cut in November and December, and t<la til sown on 
highland in February or March and cut in June or July- fr ! ,s P ,a V t 
cultivated all over the district for the seed, as well as for the oil obtained 
from it, both of which are in much request (vol. V., 30S). 

p UNGruR. —“ Til is of two varieties —krishna til and ra 'da or aus til. 
The first named variety is sown in August and September, and cut in 
November and December. It thrives best on high dry land, and is sown 
either singly or along with thikri kaldi. The land requires to be ploughed 
four times and harrowed twice before sowing. In good years the produce 
varies from i i to 2 maunds per bigha , or from 3-3- to 4 a c ) vts - P er ^ re > 
the price being the same as for mustard. The second variety, rakta or 
aus til, is oniy cultivated on a very small scale in Rungpur. bown in 
"January and February and cut in May and June. The value of the crop 
is nearly equal to that of mustard 55 (vol. VN., 242.) 

Rajshahye.—“ iil sown on rice lands in March and reaped in July. 
Another variety of til known as krishna til is sown in April and cut in 
December, but is cultivated only to a very small extent in this district 
(vol. Vlll,, 60). 

Bogra.—A valuable oil-seed is the produce of the til plant, two or 
three varieties of which arc found in Bogra. The best and most common 
kind is the krishna or black til, a crop that grows in the JaUtc pari 
the rainy season, and matures in the beginning of the cold weatner 
(vol. VIII,, 210;. 

Loharduoga.—“ Til, film/, sown on high land in September or < o- 
ber and reaped in March, forms one of the staples of Palamau, anc is 
larg- ly grown throughout the southern portion of this sub-dlyision. 1 
a hard v crop, grows on p< >; light soils, and does not require elaboi .i < 
cultivation. The average yield of til is 4 maunds, or 3 cwt., per acre, an 
sells at RM2 a maund, or 4;. (jd. a cwt. ” (vol. XVI., 34 1 )- 
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X.—ASSAM. 

No information is available regarding the methods of cultivation pur¬ 
sued in this province. It may, however, be remarked that an export 
takes place yearly to Bengal, and that the crop must consequently be 
cultivated to some considerable extent. 
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XI.—BURMA. 

The cultivation of sesamum in Burma appears to be on a very small 
9 ca!c, if indeed it exists at all. It will be seen from the review of the trade 
that Burma affords the largest internal market, a very great amount, and 
one that is yearly increasing, being imported annually. The chief source 
1 ? U P?*? ls .'Madras. Notwithstanding the fact that practically no 
. cultivation exists in Burma, the consumption of the oil-seed must, to 
judge from the trade returns, be very general. 

MANUFACTURE AND USES OF THE OIL. 

i? f P assa g es quoted above regarding the systems of cultiva- 
1 " a ^ e pursued in the provinces of India will be found to allude 

] e P 1 . °ds extraction and yield of the oil. These should, therefore, 
re<id in connection with the more special passages given in this chapter 

° n TL S ( ^ CC t manu ^ acture and uses of sesamum oil. 

l he fact that there are widely different forms of sesamum cultivated 
tn India ;'that these to the agriculturist have independent claims on his 
consideration, since they are grown at different seasons of the year, and 
vat they yield varying proportions of oil with slightly diversified proper- 
ies, does not seem to have attracted in Europe the attention which the 
subject deserves. It is, in fact, only necessary to add to these admissions 
01 neglect, the further statement that with perhaps no other oil-seed do 
ic practices of separation of oil vary to a greater extent than is the case 
vvith ttl, when it will be realised how obscure the traffic in this substance 
must be and to what extent its legitimate progression cannot help being 
retarded, when purchases are made blindly' in a seed or oil one consign¬ 
ment of which may be highly valuable anti another practically useless. 
Kecognising that thus far there would seem no occasion to hesitate in 
stating clearly the urgeircv of more precise action, the writer regrets that 
tnc material before him is too imperfect to allow of a satisfactory account 
being drawn up on the botanical character of the plants grown, the 
methods of cultivation pursued, the merits of the seed placed on the 
market, and the systems of expfession and quality of the oil made in 
ndia, Ihe review which will be found below, of the internal trade of 
India in sesamum, indicates the areas from which Bombay port town 1 
draws its supplies, the supplies which constitute the major portion of the 
tit exported to Europe, so that it would seem a more definite knows 
ec £ c cx, sts with regard to the gingelly seed of present European com¬ 
merce than might be inferred Irom the disparaging remarks offered 
above. Whether that seed is uniformly of one quality apd still more 
so, whether India might not furnish a quality of the seed better suited to 
European wants, are points regarding which no information can at pre- 
. < nt lie furnished. As with the seed so with the oil expressed in India, the 
exports me shipped mainly from Bortibay, but it is probably never a pure 1 
°! * I 1 1S obtained from two or more kinds of seeds which arc mixed in the I 
otwnill and expressed together. Fortunately for the prospects of this trade, 
hi tie or none of the Indian-made oil finds its way to Europe, the major 
portion being consigned to Arabia and the dregs to Ceylon. Eh at there j 
is a field in India for the preparation and export of a pure oil, would seem • 
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a matter on which there can be but one opinion. So long, however, as a 
mixed oil is exported, it is probably undesirable that any effort should be 
made to divert the exports to Europe. Some thirty years ago, however, a 
very considerable export in this oil took place from India to the United 
Kingdom, a trade which appears to have been extinguished by the French 
sesamum oil-mills. 

The series of notes below, arranged provinciallv, may serve to de¬ 
monstrate the diversity that prevails as pursued in India in the systems 
of expression of the seed. 


I.—MADRAS, 

The following notes on the oil prepared.in the Madras Presidency were 
originally published in the Madras Exhibition Jury Reports by Lieutenant 
(now Colonel) Hawkes, and no additional information appears to have 
been brought to light by subsequent writers on the subject: 

“The sesamum and its varieties are grown throughout the country. 
So universal is the use of this oil, that its name in almost all the vernacu¬ 
lar languages signifies 'the oil. * The mode of extraction, sometimes 
adopted, is that of throwing the fresh seeds, without any cleansing pro¬ 
cess, into the common mill, and expressing in the usual way. f 
thus becomes mixed with a large portion of the matter of the 

epidermis of the seed, and is neither so pleasant to the eye, nor so agree 

Ible to the taste, as that obtained by/irst repeatedly washing he seeds 

fn cold water, or by boiling them for a short time until the whole of the 
reddish-brown colouring matter is removed, and the seeds have become 
perfectly white; they are then dried in the- sun, and the oil extracted as 
usual y in expressing this oil, the Motives of the Northern Division always 
add the bark of the Tan^hedi (Cassia auriculata), or the babul gum (Acacia 
^abica) to the seed to be pressed; this is probably done with a view of 
enhancing the value of the cake, which is used as an article of food for 

ma « The value of this oil in England was £ 47 - 1 ° P er ton > n January 1855, 
and £49 to £= 53 - 1 " January 1856. In different parts of the Presidency 
the price of this oil varies from R1-5 to R6 per maund of 25ft. In South 
Arcot it is procurable at R27-12-5 per candy. 

“ The prices per maund at the undermentioned stations, for the quarter 
ending 31st October 1854, were as follows 


Arcot . 

Bangalore 

Bcllary 

Berhampore 

Cannanoi e 

Cuddanah 

Jaulnari 

Jabbalpur 

M adras 

Masulipatam 


R a. 
3 8 


Madura 

Mangalore 

Nagpur 

Palamcottah 

Paulghaut 

Samulcottah 

Secunderabad 

Tri chi nopoly 

Vellore . 

Vizagapatam 


R a . 
5 8 
4 * 
1 12 
12 
7 
10 

3 

1 

14 

2 


- | n England this oil is chiefly used for the manufacture of soap, and 
for burning in tabic lamps, for which it is better suited than cocoanut 01, 
owing to the lower temperature at which it congeals, although the lignt 
gives is not so bright. In India it is chiefly employed in cooking, 
anointing the body, for making soap, for burning in lamps, 8 cc., and Dy 
the dyer to brighten and fix his colours. , , 

“ The following tables will show the quantity and the destination or tn 
exports of this oil: 
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Year t 1847-48. 


Year, 184S-49. 

Oil . 

Seed . 

(Gals. 19,520 
‘ • 1 Ri 4>776 

JQ r - * 7 , 5*8 

0 \Ki,60,134 

Oil . 

Seed , 

- -1 

• 

[Gals. 52,721 
1^36,294 

Cwt. 144,125 
l £2,99,412 


Year , 1852—54. 


Year, 1854-55. 

Oil . 

Seed . 

(Gals. 119,180 

° * 4 ^ 73,635 

(Cwt. 1,198,079 
° ‘ IR< 5 , 93 , 76 o 

Oil . 

Seed . 

• d 

• • ■ 

[Gals. 17,139 

[ R12,720 
[Cwt. 167,324 
IR 4 , 3*,726 


Seed. 


Exported to the— 

United Kingdom 
Ueylon , 

France , 

Pegu . 

Bombay 
Malacca 
Travancore . 

Mauritius and Bourbon 

The f second sort gingelly 

. 


Cwt. 

12 , 7*3 

590 

287,225 

74 * 

**3 

33 

148 


Gals. 

42,043 

2,968 

19,698 

3*593 
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in 

Uadras. 


4.232 

_ sometimes called ‘ bastard gingelly’ is 

Ft 1 ^ rom a variet y sesamum above mentioned. It differs but 

ittle from the true gingelly; the quantity of oil yielded by an equal 
amount of seed is somewhat less, but there appears to be no difference in 
Ihe^quality of the product. 

i he following remarks upon the cultivation of the true gingelly, and 
*ts varieties in the Rajamundry District, have been furnished by F. Cop- 
lestone, Esq.— J 

Gingelly, or first sort Gingelly (the black seed). —This is the pro¬ 
duce of the hill country called Reddyseema in the Rajamundry District. 
It is generally sown at the commencement of the monscon (June), and 
upens in four months, 160 seers of seed yields 50 seers of oil which is clear 
and sweet. The current value of the seed is R50 per candy of 500ft. 

Bastard Gingelly , or second sort Gingelly , is the worst variety of 
-his plant; the seeds are of mixed colours, white, red, and black. It is 
usually sown in the month of Chyteari (April) and ripens in three months,— 
Wo seers of seed yield 35 seers of oil, which is of a brown colour and 
bitter. The current value of this seed is R35 per candy of 500ft. 

White Gingelly is sown in the month of Myglam (January-Febru- 
ary), and ripens in three months and' a half. The oil is clean and sweet, 
100 seers of seed yield 44 seers of oil, the current value of the seed is R44 
per candy. 

Pyru NnvuU is the red seed, sown generally on the islands called 
l.unkal 00 . It ripens it: three months, 160 seers of seed yield 45 seers of 
P 1 * 4 V»e current price of the seed is R42 per candy. The term e Pyru ’ 
is applied to the season after the general harvest in January, vis., Febru- 
March, and April, and has no reference to these seeds except as in- 
^tmg the time of their sowing. 

A he exports of this oil and seed are included in those of Gingelly.” 

II.—BOMBAY. 

In the Western Presidency it would appear that pure sesamum seed 
l R rare *y ground by itself. The oil is extracted chiefly by Lingayet Ganigras 
from sesamum, linseed, safflower, and castor seed, grown in the district and 
3 ‘! u £™ by the oil pressers from the growers. From sesamum the oil is extract- ( 
cd by pressing the seeds in an oil-mill. The mortar cf the oil-mill is a huge 

s. 1150 
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stone 8 feet long and about 12 feet round. The lower part is buried 
in the ground. The upper 3 feet are hollowed out and lined inside 
with wood, which has to be renewed once a year. None of the three 
grains, sesamum, linseed, or safflower, is put alone in the mortar. If 
any of these is pressed by itself it yields little oil, while of equal quan¬ 
tities of any two or more of these grains are pressed together, the outturn 
is greatly increased. After the stone mortar has been freshly lined with 
wood it does not “hold more than 29th (8 seers) of seed. Afterwards when 
the roller or piston wears away the wood, the mortar holds daily a larger 
quantity of grain, till in the course of a year, it can hold 1151b (32 seers) 
of seed. Before putting them into the mortar the seeds are slightly wetted. 
The roller is turned round and round in the mortar by means of bullocks 
yoked to a cross shaft which is attached to the roller from the outside. This 
process expresses and separates the oil from the seed. The oil is taken 
out for use, and the crushed seed is scraped out and used as cattle food. 
When a mortar holds only 29ft (8 seers) of seeds, two bullocks take about 
two hours to express the oil. When the mortar begins to hold up to 115& 
(32 seers), the pressing takes about twice as long. So with a freshly re¬ 
paired mill, oil is drawn out six times a day and only three times when 
the wooden lining gets worn. 
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III.—NORTH-WEST PROVINCES AND OUDH. 

Messrs. Duthie & Fuller furnish the following facts regarding the 
system pursued in these provinces in the expression of the oil : — 

“The oil is extracted by simple pressure in a mill, which is identical in 
form with th e kolhn or pestle-mortar used for crushing sugarcane, but of a 
smaller size. The mill is worked by a single bullock, which has its eyes 
blind-folded to prevent, so it is said, giddiness. The animal is generally 
driven by a man or boy seated on the revolving beam, but a well-trained 
bullock may often be seen patiently going its round without any one to 
look after it. Oil-pressing is the peculiar occupation of a caste of men 
called telist who are usually remunerated for the labour of pressing by 
receiving the oil-cake and a wage of grain equal in weight to the oil ex¬ 
pressed. The oil-cake is used as cattle food, and in the western districts is 
much prized on this account, there being a considerable traffic in it. It is 
reported to be even occasionally used as human food by the poorer classes 
in times of distress. Till oil is not only eaten raw after the manner of other 
oils, but is also commonly used in the manufacture of sweetmeats and in adul¬ 
ter-) ion of ght. It is occasionally used for lighting, and gives a clearer light 
than other vegetable oils, but burns more rapidly. Anointing the body is 
another use to which it is applied either in the crude state, or scented, when 
it is termed phulel n (Field and Cardin Crops, Ft, //., j7). 

The method of preparing the oil in the Himalayan Districts has been 
described as follows by Mr. Atkinson :—“The mode of extracting the oil 
is usually the same in the hills and Bhabar. The seed is first sifted, 
cleaned, and dried, and then put into a kolhu or press worked by hand or 
by oxen. A little water is added, and after some time the oil runs out. 
The oil is then strained or allowed to stand in shallow vessels, when the 
Impurities sink to the bottom. Every three parts of good seed yield one 
pari of oil, which has risen in price much of late years and renders til a 
very valuable crop.” 

IV.— BENGAL. 

Very little of a definite nature has been published regarding the 
methods pursued in the Lower Provinces in the preparation of this oil. The 
exports from Calcutta average only about 3,000 gallons, so that the subject 
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15 ' small importance. The following abstract account of the process 

adopted in Behar may, however, be here given :—Mr. R. W. Bingham, in 
reporting of the resources of the Sasseram District, observed that of this seed 
thereare two kinds, and that both are extensively sown in various parts. 
1 he first is sown in July, and is ready for reaping, sav, in November ; the 
second is sown in August; both crops come to maturity ncarlv at the same 
time, lhese plants are also sown as auxiliaries, but with the highland rain 
crops, such as Ruhnr , Mothn , etc. The seed has about the same value as 
t UrSt f n m baz&rs, but the oil, being thinner and purer, and almost 
tasteless, while burning with little smoke, is extensively used in Indian 
pertumery. It is extracted from the seed in the same manner as mustard 
sqca. L he residue or cake is eaten by the poorer classes as an article of 
Iforitjol?r* reG ' Y// c * evourec * by cattle. It grows in sandy loams (Agri.- 
J ** 339 )* 

TRADE in GINGELLY OR SESAMUM. 
p OIL AND DREGS. 

inputs „,u x P°rt s - It seems almost unnecessary to offer further com- 
made * 17 ,,. ° su ^l cc ^ °f the Indian trade in this oil than has already been 
and ihn » 1 . some years past the exports to Europe have entirely disappeared, 
Thefnfl. • k0f . t, ^° l1 . which leaves India is now consigned to Arabia, 
shnwc ot IV ng tQ blu gives the volume and value of the oil exported, and 
a , ■ o ^ aT ? e tl - me e proportion of the total of the oil exports sent to 
n °1 *' ie 0, 1 dregs shipped to Ceylon during the past ten years :— 
Statement showing the Exports to Foreign Countries of Gingelly Oil and 
_ the Dregs of the Oil . 


MANUFAC¬ 

TURE 

in 

Bengal. 


1880 - 81 

1881 - 82 

1882 - 83 
* 883-84 
18 S 4-85 
1885 86 

1886 - 87 

1887 - 88 

1888 - 89 
1889*90 


Gingel 

ly Oil. 

Dregs of the 
Oil. 

Total. 

Countries to 
WHICH GREATEST 
QUANTITIES) 
WERE 

CONSIGNED. 

Quan¬ 

tity. 

Value. 

Quan¬ 

tity. 

Value. 

Quan¬ 

tity. 

Value. 

Gin- 

GELT.Y 

Oil. 

Dregs 

OF THE 

Oil. 

Arabia. 

Ceylon. 

Gallons. 

R 

Gallons. 

R 

Gallons. 

R 

Gallons. 

Gallons. 

118,750 

1,36,770 

51 , 612 * 

1,19,833 

174,362 

2 , 56,603 

60,721 

51,612 

111,701 

1 , 20 , 1 S 2 

49 , 33 o 

1 , 07,298 

161,081 

2 , 27,480 

79 , 38 i 

48,450 

103,812 

1 , 11,511 

47,270 

98,729 

151,082 

2 , 10,240 

74,323 

42,564 

- 89 , 0 x 2 

*, 0 3,309 

70,115 

h38,375 

i59,i-7 

2 , 41,684 

53,169 

57,779 

87,896 

99,722 

52,8 f 3 

1 , 20,876 

140,709 

2 , 20,598 

52,974 

38,571 

77,625 

89,636 

51,289 

1 , 00,966 

128,914 

1 , 90,602 

52,001 

36,085 

98,169 

1 , 06,430 

51,817 

1 , 03,252 

149,986 

2 , 09 , 68 ; 

68,591 

35,017 

7 6 , 3 n 

84,820 

41,196 

81,713 

*17,507 

»,76,533 

42,899 

33,804 

72,150 

98,644 

49,703 

i,oo,597 

121,862 

1 , 99,241 

38,346 

36,413 

91,120 

1,31,316 

50,308 ' 1 , 03,588 

141,428 

*,34#8o4 

j 5°»333 

37/ J 35 
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SESAMUM SEED. 

Internal and Coastwise Trade.— The section “Cultivation,” of this 
article, deals with certain features of the trade in sesamum seed. It opens 
by republishing the forecast of the crop for 1890-91 which was issued by 
the Revenue and Agricultural Department of the Government of India, and 
after reviewing that forecast gives a series of notes on the systems of culti¬ 
vation pursued in the various provinces. The statement there given inci¬ 
dentally manifests many features of the trade, and it shows the relative 
importance of the producing provinces by giving the areas devoted in each 
to the crop. Thus, for example, Table A (p. 51 6) shows the normal sesa¬ 
mum area in the provinces for which definite agricultural statistics are 
available. These are Bombay, 609,000; Madras, 531,000 ; the Central 
Provinces, 337,932; the Panjdb, 187,000; the North-West Provinces and 
Oudh, 175,000; Berar, 144,000; and Sind, 130,000 acres. While Sind 
would thus appear the least important of the provinces named, an inspec¬ 
tion of Table B (p. 517), which exhibits the land trade by rail and river, 
will be found to reveal the fact that as a producing province, in the export 
trade, it is perhaps the most important, being followed, by the Central 
Provinces and then by Bombay. Madras, on the other hand, which has the 
1 largest area, in some of the annual returns of sesamum cultivation, 
participates to a very small extent in the internal trade which is registered 
I on rail and river routes . But Table B has been drawn up with a view to 
show the gross imports by rail and river from the producing areas to the 
chief port towns—the towns from which the foreign exports are obtained. 
It trikes, accordingly, no cognisance of the exports from these towns to the 
provinces of India, so that the figures given are not net imports. . Further, 
since it does not embrace the coastwise transactions, the quantities shown 
against the port towns are not even the total gross imports. To these 
would have to be added the coastwise consignments, in order to furnish 
what, to the mercantile public, would seem required, namely, the grand 
total of all imports by whatever routes conveyed. It has already been re¬ 
in a. ked that returns of road traffic are not available. Relatively, however, 
while important in the local interchanges, from town to town and district 
to district, throughout the empire, in the case of the port towns the supplies 
dra wn along the roads, are, it may be said, less important. The drain which 
takes place into the great commercial centres is largely the consequence of 
foreign demand, and the ultimate controlling power is the European dealer 
who naturally finds the largest and best markets in tracts of the country 
tapped by rail and river means of transport. The error in the returns of 
the port towns, due to defective registration of road traffic, may in this case, 
therefore, be set on one side. But in one province—Madras—a far more 
serious drawback to an accurate analysis of commercial transactions is 
dependent on the canal traffic. The writer has unfortunately been unable 
to overcome this difficulty, since the trade in oil seeds, borne on the canals 
to the Madras port towns, is not separately distinguished. The balance 
sheet winch he has worked out, therefore, for the commercial coast towns of 
I Madras shows on an average an excess of exports over imports, of some 
20,000 tons. In only one other province, namely, Sind, is there a similar 
excess of published exports over imports which amounts, on an average, to 
some 3,000 tons. Doubtless this is due to the extensive boat traffic on 
the numerous mouths and affluents of the Indus, a proportion of which very 

prob. V ,es registration. It may, however, with these admissions of 

I imperfection, serve a useful purpose to give here a balance sheet of the 
I port towns so far as it has been possible to obtain the facts necessary for 
! that purpose :— 
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Analysis of the Sesamum Seed Trade with the Chief Port Towns of India for 

the year 1888*8q. 

I TRADE 
in 

Seed. 

Internal. 

Bombay ) 

l 

By Rail and River 

By Coastwise 

By Foreign 

Total 

Less Exports . 

Net balance available for 
local consumption . 

Imports. 

Exports. 

Cwt. 

758*585 

160,239 

15,996 

Cwt. 

13,390 

74,497 

708,409 

934,820 

796,356 

796,356 

138,464 


Calcutta ( 

. . .j 

By Rail and River . 

By Coastwise 

By Foreign 

Total 

Less Exports . 

Net balance available for 
local consumption . 

105,031 

29,271 

Nil 

2,144 

88,644 

32,785 

i 34 , 3 o 2 

123,57* 

123,57* 

10,731 


Madras Ports . . r 

(Madras, Pondicherry, Ne-\ 
|\ d P a tam, Tu ticori n, and 1 

By Rail and River . . 

By Coastwise . 

By Foreign 

By Canal 

Total 

Deduct Imports 

Excess not accounted for : 
no supplies for local 
consumption . * 

75 , 5 oo 
10,041 
18,128 
Not av 

* 5,989 

* 93,939 

330,613 

ailable. 

103,669 

S 46 , 54 * 

103,669 


447.87, 

Karachi . . , 

By Rad and River 

By Coastwise , 

By Foreign 

Total 

Deduct Imports 

Excess not accounted for: 
no supplies for local 
consumption * 

423,295 

486 

4,593 

7 

40,037 

459,549 

428,374 

499,593 

438,374 


7 *, 2*9 

Burma „ ( 

(Kangoon and MouJmein). j 

By Coastwise 

By Foreign 

By Transfrontier routes to 
Upper Burma 

242,325 

29,128 

io,S68 

3,020 

30 

* 8,745 


Total 

Less Exports 

Net balance available for 
local consumption . 

282,331 

21,795 

21,795 


260,526 

... 
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I It will tnus be seen that far from Madras being* an unimportant prov¬ 

ince in the til supply, it is more important than Sind. The details of the 
figures given under the headings Rail and River, as also those for coast¬ 
wise trade, show that practically the total Madras exports are drawn from 
Madras province, whereas about one-third of the Sind exports consists of 
Panjab seed. 1 he figure given under Bombay is the highest of all, but the 
share taken by the Presidency in the production of that export is remarkably 
low. Indeed, it may be said that the Central Provinces and the Nizam’s 
Dominions produce the ///-seed which appears in Bombay returns, since the 
Presidency furnishes on an average less than one-fifth of the total exports. 
In fact, Goa contributes as a rule larger quantities annually to Bombay port 
town than the Presidency does. This latter fact exhibits the importance of 
giving along side of the rail-borne trade to the port towns, the transactions 
which take place along the coast. Small quantities are drawn to Bombay 
by rail from Rajputana, the Panjdb, the North-West Provinces, Berar, 
and Madras. It will thus be seen that the great tableland which extends 
from the frontier of Rdjputana to Madras and east and north-east of the 
Gangetic basin is the chief///-producing area of India. In the case of Sind, 
the high export, relatively to the small extent of land returned as under the 
crop, probably denotes a smaller local consumption than is the case with 
I the other provinces of India. 

An important feature of the Madras trade in gingelly seed is the fact 
that that province furnishes Burma with the very large quantities which it 
requires annually. Bengal draws its supplies chiefly from the Lower Prov¬ 
ince and from Assam and its exports are comparatively unimportant. In- 
I deed, Madras sends to Burma alone considerably more than the total ex¬ 
ports from Bengal. The North-West Provinces and Oudh, while they fur- 
I nish smaii’quantities to Bombay and still smaller quantities to Bengal, may 
be said to grow til purely for local consumption. As has been stated, the 
Central Provinces furnish the largest quantities which appear in Bombay 
trade returns, but at present these provinces export little or no til to Bengal. 

ForeignTrade.—With regard to the Foreign trade in til seed it may be 
said, that while the exports have greatly expanded during the past 30 years, 
they might be described as having been practically stationary for the past 
ten years. This view of the trade may be demonstrated by the following 
averages of the quinquennial periods ending 31st March 1875, 580,943 

| cwt.; 1880, 1,317,279 cwt. ; 1885, 2,324,028 cwt.; and 1890, 1,986,820 cwt. 
j The highest recorded exports took place in the year 1883-84, when they 
stood at 2,843,382 cwt., since which date they have fluctuated at about 
2,000,000 cwt. It has already been stated that the bulk of these exports 
go to France. The following table exhibits the total exports during the 
past twenty year as well as the share taken in these by France : — 

Exports of Sesnmum-secdfrom India. 


Year. | Quantity. 

Value. 

Quantity 
consigned 
to France. 


1 Cwt. 

R 

Cwt. 

1870-71 

. 779,333 

46,75/15 

505/ f 9 

»H71-72 

. 565/54 

33 , 95,224 

495,414 

1872-73 * 

.| 447/78 

26,87,275 

428,735 

«* 73-74 • 

.908,430 

54,49,184 

828,578 

1 * 74-75 * 

.1,203,222 

72,28,920 

1,081,715 


Average . 380,943 | 

4 <W .»43 j 

668,012 
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or Sesamum Oi! and Seeds. 


(G. Watt.) 


SESAMUM 

indicum. 


Year. 


1875 - 76 

1876- 77 

1877- 78 

1878- 79 

1879- 80 


1880- 81 

1881- 82 

1882- 83 
1SS3-84 
1S84-85 


1885- R6 

1886- 87 

1887- 88 

1888- 89 

1889- 90 


Average 


Average 


Average 


Quantity. 

Value. 

Quantity 
consigned 
to France. 

Cwt. 

1,409,908 

1,307,815 

1,158,802 

1,039,687 

1,670,185 

R 

78,74*782 

86,82,937 

84,82,262 

79,96,210 

1»19>79,042 

Cwt. 

535.501 
1,172,219 
1,000,381 

834.502 
1,420,079 

>>3i7»279 

90,03,046 

992,556 

1,907,008 

1*9*7*854 

2,305*4 >4 
2,843,382 
2,646.484 

1,31,26,933 

1,21,77,307 

1,46,23,753 
1,97,97,536 
1,92,30,128 

1,619,501 

1,493,429 

1,922,382 

2,045,140 

1,854,186 

2,324,028 

1,57,91,131 

1,784,927 

1*759,343 

2,114,484 

2,747,270 

1,537,444 

i>775,559 

1,19,41,829 

1,41,08,994 

1,87,70,501 

1,14,70,019 

1,30,98,813 

1,154,465 

1,509,506 

1,855,849 

1,121,999 

1,205,929 

1,986,820 

1*38,78,031 

1,369,549 


TRADE 

in 

Seeds. 

Foreign 

Exports. 


p has already been pointed out that the bulk of the exports go to 
r nw " iere * s understood the oil is expressed and finds its wav into 
opean commerce as a substitute for, or adulterant with, olive oil. 
of tJ an r r r* r ^ rac * e * * * n the table which gives above a balance sheet 
Published items of the Burmese trade in gingelly-seed, the transac- 
between the Lower and the Upper Provinces have been shov 
1 i° s . s , e frontier of British possessions. This was thought desirable in 
-a,]^vA° , mo , nstr ^ tc l t he vei *y ,ar . ! l e annual consumption of Madras seed 
to or!Y? keS p , acc m the Lowcr Province. The actual transfrontier trade, 

* 1 mm 1 , Provinces of India, could not be given in the balance sheet 
bnrn'I^ * s j nce the quantities carried doubtless figure in the rail and river- 
‘ tae transfrontier imports into British India the largest 
in t S are 5 * rawn frorr ! Kashmir. During the past two > ears these were, 
Nen-Si C ' vt * anc * ,n W 7>°48 cwt. Next in importance stands 

lautho «. j l r n i88 9 “ 9 ° furnished India with 3,685 cwt.; then comes Khe- 
last of nH u u 0 '?- uhith , has > however, been declining) with 1,857 cwt., and 
Britkl f, r Hl Pipperafrwith 1,781 cwt. in 1889-90. The exports from 
India across the frontier are very insignificant. 

of v,,'? Clu .? ,n S this bricf rev ^ ew of the sesamum-seed trade it may be 
tain r-vf f re,t crate that there are two forms each of which possesses to a cer- 
bi'on cpn 0 y Properties peculiar to itself. These forms do not appear to hav * 
arise in thl f 6 rea ?£ n,sed in European commerce. Were a preference to 
to inv e ° re !^ n remand's, the one or the other might be separately grown 
form , nn? l>lr f^ extent * They are sown at different seasons; the black 
ti-up r# ei !, 0 m arket after the istof May and the white not till some short- 
colour nn -i XS i, of A u ^ usL The so-called white gingdly seed varies in 
i" AuouJI S ‘| dt:rab y fn,m pure whlte to P' nk or rp(1 - 'Hie(Top, which rip.-ns I 
il, 1. | ’ ll0 ''’<-'Ver, never becomes black, and in point of percentage of oil 

> s ‘css than the black or May crop. It will be observed from the I 
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SESBANIA 

aculeata. 


Dhunchi—a Substitute for Hemp. 
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Willd.: S. affinis, Schrad. 



remarks regarding cultivation above, that the periods of sowing and reap¬ 
ing these two crops, vary slightly in the provinces of India. Thus, for ex¬ 
ample, the black seed is in Bengal sown in June and the white in August, 
and the crops come into market about November and December instead of 
May and August. This fact may be accepted as corroborating the view 
of extensive adaptations, through antiquity of cultivation, or of consider¬ 
able (almost specific) differences in the characteristics of the two crops. 

(W. R. Clark.) 

SESBANIA, Pers.; Gen„ PI., I . 9 J02. 

Sesbania aculeata, Pers.; FI. Br. Ind., II., 114: Leguminos.e. 

Syn.-i’EsCHYNOMENE B1SPINOSA, Jacq., /E. SPINULOSA, Roxb. ; 

nilla aculeata, WilId. Several varieties of this species are described 
in the Flora of British India. 

Var. I. —paludosa=/E. paludosa & uliginosa, Roxb., FI. Ind. r 
Ed. C.B.C ., 570. 

Var. 2. — sericea^S. skricea, DC., Prodr., II., 266. 

Var. 3.—cannabina=S. cannabina, A.r.o, /Eschynomenr canxa- 
bina, Ret a.; Coronilla cannabina, 

Vern.- 
dhu 

Cadorcj i 

M A R. ; E 

References!*-DC., Prod. II.,265: Roxb. FI., 

& Gibs., Bomb. FI., fit t Sto-vort, Pb.Pl.,S»; Sir ft. Elliot, FI. Andh,, 
S > • U. C. Dutt, Mat. Med. Hind.,301; Baden Powell, Pb. I 509 1 

Boyle, Fib PL, 29? ; Cross, Bcvan, V King, Rep. on Indian Pibres, S 6 , 
Balfour., Cycl p IK, 5 * 4 ; Smith, Die., ISO; Few Off. Guide to the Mus- 
of Ec. Pot., 40 ; Adm. Ref., B ug., J?8 2 ’83,^5 : Agri. & Hort. Soc. 
lid. Jour., IX., 41S ; (N- S.) iS 8 S , Vol. VII., Pt. 226, 228 ; 

Gazetteers :-Bomb., V., 25; VI., 14 / XV., 432; N.-W.Prov., IV.; 
Ixx.; Punjab , Montgomery, 19; Settle. Rcpt., Montgomery DisU, IQ., 
Habitat.—A suffruticose annual, met with often in a state of cultivation, 
on the plains of India from the Western Himalaya to Ceylon and Siam 
It has a cosmopolitan distribution throughout the tropics of the Old 
World. „ . 

Cultivation. —It is frequently grown on low wet ground which does 
not require much preparation as the plant is hardy. The time for sowing is 
after the soil has been moistened by the first showers of April or May- 
About 30ft) of seed are allowed to the acre, and very little weeding is re¬ 
quired. The crop is ready to be cut in September and October, but the 
fibre does not suffer if left standing till the seed is ripe in November. It 
is considered an ameliorating crop. The expense of cultivation, including 
land rent, is about R9 per acre ( Royle, Fibrous Plants ). 

Fibre.—The stems of this plant have been long employed locally by 
the Natives of various parts of India to yield a strong and useful fibre, which 
they use as a substitute for hemp. Attention was directed to this plant 
bv Dr. Roxburgh, who states, “ It is deemed '.he coarsest, but not the least 
durable, of our Bengal substitutes for hemp. It is reckoned to be more 
durable, in the water or for purposes where it is often wet than sun , and 
is therefore universally employed for the drag-ropes and other cordage 
| about fishing nets. 

Royle (.Fibrous Plan’s) observes that dhunchi forms “ a very excellent 
fibre for common cord and twine purposes, and is certainly much superior 
in strength and durability to jute. He states that a rope made of dhunchi 
fibre was tried in the arsenal at Fort William and broke with not less than 
75 cwt., though the Government Proof, required for such rope, was only 
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SESBANIA 

aegyptiaca. 


49 cwt. In 1887 dhtmchi fibre was examined by Messrs* Cross, Bevan, 
King & Watt,«who reported that it was “ a strong fibre ,” “superior to jute 
in strength and durability, and best suited for the manufacture of cordage, 
for which purpose it should be preferred to either sunn-hemp or jute.” 

Mode of Preparation.—T he process of steeping and cleaning the 
fibre is similar to that required for Sunn (Crotalaria juncea. q.v.). 

Yield and Value of Fibre.—I n 1840 a sample was shown to the 
Agri.-Horticulturai Society of India by M. Deneef, who stated that a bigdh 
would yield 173ft °f fibre and 92ft of seed, and that a woman could dress 
41 b of fibre in a day. According to Royle the general produce of an acre is 
from 100 to 1,000ft of ill-cleaned fibre, and the current price of the fibre in 
the interior, was in his time about Ri-8 a maund. The fibre was valued 
* n . t( : rna fi ona l Exhibition in 1851 at £30-35 a ton. 

Medicine.—The Seeds of this species are mentioned by Baden Powell 
in his list of drugs; but no information is given as to the purpose for which 
they are used. * 

Food. — I he seeds were eaten at Poona during the famine of 1877-78. 

Sesbania asgyptiaca, Pers.; FI. Br . Ind., //., 114; Wight, Ic., t. 32. 

^e‘~~^ s CHYNOMENE Sbsban, Linn . ; IE. indica, Burm.; :Coronilla 

Sesban, mild. 

£?• Jqynti, jail, jhijan, janjhan, rd&in, dhandidin, jet , Hind. 
Jay anti, Beng.; Saori , sewri, shcwari, BeraR; Taitimul. bariajantU 
* / *p A ' Jalnt, N.-W. P. ; fait, jant,jaintar {Bazar seeds ~) ri:sds-an, 
3el, l u.j Saora, C. P.; Sewri, shevuri, snewari, jait, janjun, Bomb.; 
Sevan, Mar./ Raysinganl, Guz.; Shewari, sheveri, Dec.; Champai, 
ftarutnsembai, Tam.; Suitninta sominta , Tel.; Yethugyi , Burm.; 
jamtjaxntar, jyantika, jaya, Sans. 

C / er , ea ^. e 7 S - DC., Prod., 11 ., 264 ; Boiss., FI. OrientIT., io 3 ; RoxbFI- 
Ed. C.B.C., 569 ; Brandis, For. FI., 137 i Kura. For. FI. Burm.. I., 
J o' 7 *fddome, FI. Sylv., 86 ; Anal. Gen., 1 .12, f. 3 ; Gamble, Man, Timb .» 
n > Dais- & Gibs., Bomb. FI., Sugp., 2i ; Stewart, Pb. PI., 75; Mason> 
Burma and Its People, 504; Sir XV. Elliot, FI. Andhr., 169; Rhcrde , 
t-lort. Mai., 111., t , 127 ; Burmann, FI. Ind., 169 ; Sakharam Arjun, Cat • 
Drugs, 212 ; Murray, PI. & Drugs, Sind, 118; Dvmoek, Mat. 
Med. iy. Ind., 2nd Ed., 254; Dvmoek, Warden & Hooper, Pharmacog. 
W"J-\< 74 ; Baden Powell, Pb. Pr.,342, 597 : Atkinson, Him. Dist. 

> N '*W. P. Gap.), 750 ; Useful Pl.\Bomb. {XXV., Bomb. Gas.), 5S , 197 / 
Moore, Man., Tmchmopoly, So ; Settlement Report, Central Provinces, 
hxmar, 280 ; Gazetteers: — Bombay, V., 25; Punjab, (Delhi), iS ; N.-W. 
1 * 3 A, 8°; IV., Ixx.; Mysore & Coorg., I,, 59; Ind. Forester, XIII., 
120 ; Balfour, Cyclop. Ind., II., 584. 

I 7. A soft-wooded shrub of short duration, found throughout 

the N f? IT \x7 e Himala y a where it Ascends to an altitude of 4,000 feet in 
thmn u 1 , est to Ceylon and Siam. It is cosmopolitan in its distribution 
allnvi 1'u Ut i le tr0 P* cs the Old World. Brandis says that “on the rich 
submit* hVi ^ ^ is * na an< ^ Warna rivers in the Deccan, which are 
mi ni n ei ^ during the annual floods, it is grown from seed as an annual, 
a ttan ,ng i S to 20 feet in one season.” 

ac bark is made into rope (Brandis). 

dcscrih aiCme ’~^ n ^^ u b amrna ^ an medical works the se’-ds of this tree are 
check d* ^ st ’ mu ^ ant > emmenagogue, and astringent. They are used to 
the snl IaiTh< ^ a an ^excessive menstrual flux, and to reduce enlargement of 
varioijth ^ inc * us employ them in ointments for the cure of itch and 
. c • s other cutaneous eruptions, and the juic e of the bark administered 
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sight of the seeds will remove the pain of scorpion stings. In Dacca the 
juice of the fresh leaves is given as an anthelmintic in doses up to 2 ounces 
{Taylor , Topography of Dacca), 

Special Opinions. — §“ The leaves are sometimes ground up into a 
paste with turmeric and onions or garlic and used as a discutient. The 
leaves when thus treated act more as an escharotic than a counter-irritant. 
For persons suffering from coryza or nasal catarrh, the flowers are boiled 
in gingelly oil and the oil used as a bath oil” {Surgeon-Major D. R- 
Thomson, M.D., C.I.E., Madras), The root well bruised and made into 
a paste is an excellent application for scorpion stings. The leaves in the 
form of poultices applied to abscesses hasten suppuration and draw the 
pus towards the surface” {Assistant Surgeon N. C. Dutt, Durbhanga )• 
“ The fresh root is much praised by the officers of the Baroda State as a 
remedy for scorpion sting. Passes with the root in hand are made along 
the part from the point of extent of pain to the seat of sting. In one to 
two hours the pain subsides” {Assistant Surgeon S. Arjun Ravat, L.M., 
Gorganm, Bombay), “ Poultice of leaves useful in inflammatory swellings 
{Assistant Surgeon S. C . Bhattacherji , Chanda, Central . 

Fodder.—The leaves and young branches are lopped for loddei. 

Structure of the Wood.—White, soft, fibrous, but rather close-grained. 

Su't'ISin in .bn Dnncnn to furnish polos . .ub»ta. 
for the bamboo, and 'is niton milisod whilo grwmg to j'jJ* 

2 r #&>%£ : &z. 

growth renders it suitable {Gamble), 

Sesbania grandiflora, Pers.; II. Br, Ind., II., 115- 

Syn.—/E schynomene grandiflora, Linn.} Agati grandiflora, Desv. 
Coronilla grandiflora, Willd. 

Vern.— Agust , agusta, bak , agasti, basna, Hind. •, Agusta, bak, Ink*, 

agu ci. bagful buko, Beng. ; Hadga, heta, BeRAk ; Bisna, bako, ,* 
P.; Augusta, basna, agdsta, Bomb.; Agdstd, agasti , shevan, chopent > 
Mar. Agathio, Guz.; Agath-thi-mr , agati, Tam.; Avasmana, aVo , 
Tel.; Agasc, Kan.; Paukpan, paukhya, Burm.; Agati, agasti v 
vrandri , buka, Sans. 

References.— DC., Prod., 11., 266 - Roxb., FI, Ind,, Ei. C.B.C., 569; 
Brandis, For, FI ., 137 ; Kura, For. FI. Burm , /., 3^2; Beddome,Pi- 
Sylv., t. 86 ; Gamble , Man. Timb., 119; Data. & Gibs., Bomb. bl. 

2.2 ; Mason, Burma and Its People , 4'J, 767 ; Sir W. 1°?™, feat. • 
Ind., 143; Rheccie, Hart. Mai., I., t. 5/ ; Irvine, Mat. Med. Patna, 4, 
U. C. Dutt, Mat. Med. Hind., Q2, 2S9, 322 ; Murray, PI. & Drugs, Sin*, 
u8; Dymock, Mat. Med. IV. Ind., 2nd Ed., 253; Dyntock, garden, 
Hoofer, Pharmacoe. Ind., I., 472; Birdwood, Bomb. Brad., 2 , 4< .- 

Useful PI. Bomb. {XXV., Bomb. Caz.),S8, 15‘ } Econ, Prod., N.-W. 1 rov> 
Pt V. (Vegetables, Spices, and Fruits), 9 r,g3 ; Moore , Man. Trie him p * 
75; W. W- Hunter, Orissa, II., 180 , App. VI. ; Settlement Rep or > 
Central Provinces, Chanda Dist.. 82: Gazetteers: — Bombay, VI-> l 4> 
XV., 432 ; N.-W. P„ IV., Ixx. c on 

Habitat.—A short-lived, soft-wooded tree, which attains a height or ~ 
to 30 feet and is cultivated in Southern and Eastern India, the Ganges 
Doab, and Burnn. It is distributed, but usually in a state of cultivation, 
to Mauritius and North Australia. 

Gum.—ft yields a gum resembling Kino, of a garnet red colour when 
fresh, but becoming almost black by exposure to the air. This gum is 
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A good Anthelmintic for Round Worm. (W. R. Clark ) 


SESUVIUM 
Portulacast rum. 


forlially soluble in spirit and also in water, leaving a gelatinous residue of 
small bulk t it is very astringent (Dymock). 

ExhibCc * , e - inner CARK appears likely to yield good fibre (Watt, Calc . 

Medicine.-—The bark is very astringent and is given in infusion in the 
rst stages of small-pox and other eruptive fevers. In many parts of 
naia the juice of the leaves and flowers is used as a popular remedy 
or nasal catarrh and headache ; it is blown up the nostrils and causes a 
copious discharge of fluid relieving the pain and sense of weight in the 
-ntal sinuses. 1 he root of the red-flowered variety, rubbed into a paste 
with water, is applied to rheumatic swellings. The leaves are said to be 
aperient. A poultice of the leaves is a popular remedy in Amboyna for 
rutses. 1 he juice of the flowers is squeezed into the eyes to relieve 
dimness of vision (Dymock; Arjun ; Murray). 

Naf ° odand Fodder.—The tender leaves,pods, and flowers are eaten by 
ant l f^ eS aS ^ ve g e I a ble an d in curries. When taken very freely they are 
shoots^ 00 ™ 06 ^ andloea (Lisboa). Cattle also eat the leaves and tender 

per^cub^c*fif t°^ tlie ^ 00 ^’ —White and soft, not durable. Weight 32ft 

Naf^° n } eSt ^ C Sacred.—The wood is used in Bengal for the posts of 
as a ve bouses and for firewood ; in Berar and the Deccan the tree is grown 
nine SU . bstltu ^ * or bamboo. This species is also used as a support for the 
UJ™*- , flowers are sacred to Siva and are supposed to repre- 
1 ie male and female generative organ. 


SESELI, Linn.; Gen . PL, /., 901. 


. «. [UilBELLIFER/E. 

resell indicum, W. & A.; FI. Br. 2 nd , 11 ., 693; Wight, Ic /. 369; 

Syn. Athamantha diffusa, Wall.; Ligusticum indicum, Wall. • L. 
DIFFUSUM, Koxb. 

Vern. Banjodn, Bhnq.; Kirminji-ajvdn. Mar. ; Vanayamdni, Sans. 
References.—ZJC., Prod., IV., r.s3; Koxb., FI. Ind.] Ed. C.B.C., 2 7 r ; 
U. C. Dull, Mat. Med Hind., 322. 

fh An annual diffuse herb, met with in the plains of India from 

Ben ^ to Assam and Coromandel; frequent in Central 

Medicine.—The sbbd is used as a medicine for cattle. It is also said 
to be carminative. 

Spbcial Opinion. —§ lt I “have found the seeds of Seseli indicum to 
ct as a . "O'^d anthelmintic for round worms, and they are also stimulant, 
•inninative, and stomachic. Dose of simple powder, from twenty grains 
jifV r ^. r } (Lion or ary Surgeon Moodeen Sheriff, Khan Bahadur, G.M., 
ML , Tnplicane, Madras). 

SESUVIUM, Linn.; Gen. PI., /., S S S- 

o . fFlCOIDEJE. 

^>esuvium Portulacastrum, Linn.; Ft. Br. 2nd., 22., 6 S9 ; 

yn. s. repens, Willd.f Psammanthe marina, Hance. 

_ern. Dhdpa, Bomb.; Vungaravasi, Tam.; Vangarreddi kdra, Tel. 
Keterences .—Roxb., Fl. Ind., Ed. C.B.C., 406 ; Dale & Gibs., Bomb. FL, 
*S; S;r w. Elliot, Fl. Aalhr., iSg; Murray , PI. & Drugs, Sind, 108 ; 
Ind. Forester, III., 238; XU., 329. 

Indinr* 7 . A Sl,ccu tent branching herb, met with on the sea-shores of 
imn;, r ° m Sind to Calcutta and thence to Singapore. It is distributed to 
P cal and sub-tropical sea-shores. 
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The Italian Millet — Kangni. 


Food.—In some parts of the coast it is cultivated as a substitute for 
spinach, and the seeds, twigs, and leaves were extensively eaten by the 
Natives during" the famine of i 877 - 7 ^‘ 

SETARIA, Beauv.; Gen. PL, III., 1105. 

A genus of grasses containing about ten species, of which only four need 
be here specially dealt with. 

Setaria glauca, Beauv.; Duthie , Fodder Grasses of N. Lid141 
Pigeon or Bottle Grass. [Gramine^. 

Syn.—P anicum glaucum, Linn.; Pennisetum glaucum, R. Br . 

Vern.— Bandra, bandri, Hind.; Pingi-natchi, Bf.ng. ; Kukra, Santal; 
Kaluku, Berarj Dhusa, neon, Bundel.; Bindra, N.-W. P.; Bandra, 
bandri, dissi, kotu , ban kangni, Pb. ; Kuita choh, soma, khar £f^ 
billi , chhinchra, Raj.; Pohwa. ptlnhawa, thont rca, C. r .; tsnaaix, 
Khandesh ; Bhddali, Mar.; Bhadli, Dec.; Nakakora, I fl. . 

References.—/?^. 2I. Campbell, Econ. PL Chutia ^a g P r ,No^o, 

Atkinson, Him . /?/*/., ^0; Gazetteer, iV.-H. -P., A, # 5 / lxx ' > 

«<— .«. “is s 

moderate elevations on the hills. A variety is curu (Duthie) It 
some of the Bombay Districts where it is known as bhadli (Duthu). It 

thrives best on rich or cultivated ground. N af rnur the 

Food and Fodder.-In the Central Provinces and CSyis 

is. according- to Symonds, unsuited for mak ,=, >. g tates where it is 

cal fed'* F iigeon ” rMtottle ” grassf’it is said ^^''^f^^rodufdve. 
as nutritions as that from Hungarian grass (S. itahea), but less productive. 

S. intermedia, R. & S.; Duthie, Fodder Grasses of N. Ind.,14. 

Vern.— Chiriya-chatna , N.-W. P.; Chota earsata, undarpunchha, Raj.; 
Chota chiktya, noktowa, sawa, C. P.; Lundi, Berar. 

Reference.— Gazetteer, N.-W. P.,IV., Ixxix. 

Habitat.-—This species occurs on the plains of Northern India, and at 
low elevations on the hills. In the Central Provinces, it occurs on o 

black and sandy soils- . , , . . ... r _ 

Fodder.—No information seems to be available as to the nutritive 

value of this species (Duthie). 

S. italica, Beauv.; Duthie, Fodder Grasses of N. Ind /J. 

The Italian Millet. 

Syn.—F anicum italicum, Linn. . . ... • 

Vern.— Kdigu, kdv.gvi, rain, rowla, berha , kakun, kakm, haunt, ktranj, 
kirakang china, tdngan, kora, Hind., Beng., & Dec 
ion ;, kanghuni. Hind.; Erba, Santal ; Tdneun,V«nA; Rada kungn, 
C. P.; Kiiiin, Bundel.; Kangni, Ungun, N.-W P ' 
mandira, shungura, china, gandra, mundua, murhoa ,, Kumaon, zn * 
pimn, Kashmir; Kangni, ckiurr, khcr, khauni, shah (.a name 8 
in ii'j.nboy to raid n op of Sorghum, and in Madras to wild rice), sal , 
shak , kusht, gal, {basket kangni culled also chdnwal kangni (lit. rice J 
kangani) according to Baden Powell) prdl (= the straw), Pb.; 
Pushtu: Kirattg, Sind; Kangni, knra-kang> hang, vavani, Bom • > 
Kaitgu , ka;:g, rale, rain, chenna, Mar.; Kang , karang, * 

Korald, kora, Tec.; Naoni, nayan:, vavani, IsA ■<* 
Tauna , navaria , Malay. ; Pyoungday-kouk, oami, puki, 

A«7 , Andaman; Tanadnil, Sing.; Kangu, kanguni, priyangu, J 

Dukhn (according to Ainslie), Arab; G<?/, arsa*, Pers. ; W * /; > 
Cochin China. 
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The Italian Millet—Kangni. 


(fF. R. Clark.) 


Reference 3 .-— # Gibs Bomb. FI. Supp., 98 • Stewart, Pb. PL, 259; 
DL.yOrig. Cult. PL, 378 ; Ainslie, Mat. lnd.,1., 226 ; Mason , Burma and 
v/ ** eo t{*> P 6 ' 8,6 Sir w. Elliot, FL Andhr., 82, 99 i U. C. Dutt, Mat. 
Med. Hmd., 303; Bird-wood, Bomb. Prod., it : Baden Powell. Pb. Pr., 
2 o 7 , 383; Drury, U. PL lnd., 326 ; Atkinson, Him. DisL (A'., N.-W, P. 
w?*')\ 3 iS 9 689 ; Duthie & Fuller , Field and Garden Crops, Part II., 5 ; 
useful Pl. Bomb. (XXV., Bomb. Gas.), 1S4 , 276 : Church, Food-Grains , 
Ind.,sS; Man. Madras Adm., I., 288 ; Nicholson, Man. Coimbatore, 
227 / Morris, Account Godavery, 68; Moore, Man. Trichinop ]y, 72; 
Man. Rev. Accts. Bombay, ioi • Settlement Reports'. — Punjab, Mont¬ 
gomery, 107 ; Kangra, 2$; Simla, xl., App. II. ,4; Jhang, 85, 97 ; N.-W. 
P., Asamgarh, 1 15 ; Banda, 49 ; Central Provinces, Chanda, 81 ; Upper 
Godaytry, 3s ; NursingpUr, 52 ; Baitool, 63 ; Hoshungabad, 2^6 ; Gaset - 
teerst— Bombay, VIII., 1S2 ; XV., Pt. II., 18; Punjab, Hoshiarpur, 94: 
N.-W. P., 85; HI., 225; IV., IxxixOudk , 4*9; Mysore & 

‘ C W ,// ;| IT. 

Habitat. — This millet is extensively cultivated in Irdia, both in the 
plains and on the hills, up to 6,500 feet. Both Dr. Watt and Mr. J. F. 
\ U f n 6 n ate ^ lat ** °ccurs wild in India on parts of the Himdlayan region ; 

V. DeCandolle appears to doubt whether it has as yet been found truly 
M !^ywhere. The last-named author, after reviewing the historical, 
p llological, and botanical evidence, comes to the conclusion, however, that 
t ic species existed before all cultivation, thousands of years ago, in 
'-'Hina, Japan, and the Indian Archipelago.” " Its cultivation must have 
early spread towards the West, since we know of Sanskrit names, but it. 

OC k *1?!* seem to have been known in Syria, Arabia, and Greece, and it is 
probably, through Russia and Austria, that it early arrived among the 
lake-dwellers of the stone-age in Switzerland.” Mr. Duthie says it is 
* both wild and cultivated in India and largely grown in other warm 
countries.” “ The Sanskrit name Kangit indicates its antiquity as a culti¬ 
vated plant in India.” * 

Cultivation in India. 

hangni is pretty generally cultivated, although in comparatively small 
amounts, all over India. It is usually sown as a khartf crop; but the 
same land is often twice sown, once at the commencement of the rains and 
a second time between September and the end of January. Two principal 
varieties are cultivated, one straw yellow, the other reddish yellow. 

I details as to the methods of cultivation nnd extent of the crop are not 
available for the whole of India, but the following extracts from District 
Manuals, Agricultural Reports and other publications will give, at any rate, 
some idea of its relative importance as a food stufi to the Natives of India. 
North-West Provinces.— Messrs. Duihie & Fuller ( Field and 
Tk Cro P s °f the North-West Provinces) give the following account : — 
r area lin der kakuti is even smaller than that under chehnn. In 
each of the Meerut and Rohilkhand Divisions it amounts to about 1,200 
acres. In the districts of the Agra Division it is somewhat larger (about 
?>. °° acres), and in the Allahabad Division it reaches the comparatively 
a a ^ ure 8,000 acres. The area which it covers in the three districts 
?! Azamgarh, Basti, and Gorakhpur is about the same as that in Rohil- 
R t t • r ln tne J hansi Division it is reported to be grown on 2,600 acres, 
ai l fi IS r rnore commonly grown as a subordinate crop than by itself. 
In it ^? u f es .greatly under-estimate iis real agricultural importance. 
Ian 1 C ^ ls commonly sown on judr or chart fields on better class 

f * m the Azamgarh District it is very generally mixed with saivatt. 
f 1 1 ‘s sown with the commencement of the rains and reaped in Sep- 
, er * ^omg, as a rule, grown on the good land of the village, and often 
is fob S 1 * lly ma nured fields round the village site. As a general rule, it 
owed by a sorinor cron. Its outturn is not so large as that of 
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averaging, when grown close, from 3.V to 5'mauntls p'>r acre. Great loss 
is suffered by the depredations of birds, who are particularly fond of the 
grain, and there is a common saying, “kakun khsti, baj dhartia” i-e., 
(the cultivation of the kakun is like keeping a ha\vk>. The straw is no 
more nutritious as cattle fodder than rice straw, and is therefore not set 
much store by.” . . . , , 

Panjab. —B aden Powell remarks r “ This millet is cultivated in botn 
harvests. The grain is much used in the Pan jab for feeding poultry, etc. 
It is very little used as food otherwise.” The Report of the Settlement of 
the Simla District describes it as u Sown in bakhil lands, generally on the 
inferior fields. Sown in May, ripening in Aser (15th September to 15 
October), it is not much sold, but is eaten boiled like rice. The straw 1 
fed to cattle during the winter.” In the Jhang District 1 16 acres are sai 
to be under this millet, which is principally growm on the leased 'v • 
the Government Bdr to the east of Jhang. Stray patches are also.to be 
seen on wells in villages, generally associated with cotton, rare y ( 1 

nssn.’ttCEa* sr 

during the year 1886-87, is said to have been 32*8 19 acres, and 

one of the principal millets, but fewdetails as to t e^re Manual it is 

tivation are available, in the Sa.dapet Exper mental barm with 

said to have been *« grown on more than one °=«is.o is 

Sen taken as the sole food it is said to be son.ct.mes apt to produce 
diarrhoea. Medicinally it is said to act as a diuretic and a stringent, and 
to be of use externally in rheumatism. It is a popular domestic remedy 
for alleviating the pains of parturition. , . 

Food.— The grain is much esteemed as an article of human fo ' 
some parts of the country, and is eaten in the form of cakes and porridge 
in the North-West Provinces. In the Madras Presidency it is valued as 
an excellent material for making pastry. On this subject A,nsl.e wrote, 
“ For the purpose of pastry it is little, it at all. inferior, to wheat, andu'e 
boiled with milk, it forms a light and pleasant meal for invalids. nine 
Chenab valley the leaves are used a^a pot-herb. Boiled with mu , 
form^ a light and pleasant meal for invalids. The Brahmins special > - 

teem it. It is also grown as food for cage birds and for feeding P oul r > 
the Panjdb and North-West Provinces. When ripe the ears only are p 11 
ed, the straw being afterwards cut for fodder. Baden Powell says 
the grain “ is said to render beer more intoxicating.” . 

The composition of Italian Millet, according to Professor Ghur , 
shows in 100 parts: — 

: Composition of Italian Millet [Husked), 




In loo parts. 


In itb. 

Water , * 

* 

. 10*2 

1 

nz. 277 grs- 

Albuminoids . 


• io*8 

! 

3«8 » 

Starch . . 

, 

• 73*4 

12 

„ °3 >» 

Oil . 


. 29 

O 

„ 203 tf 

Fihrc 


. 1*5 

O 

„ l°5 „ 

Ash . . 

. 

1*2 

0 

„ 84 „ 
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The nutrient ratio according to this analysis is i: 7*4, the nutrient 
value 91. the percentage of flesh-forming material in the grain seems to 
vary a good deal from 9 to 13 {Churchy Food-Grains of India), 

As fodder, the straw is not usually reckoned very nourishing and in 
many parts of the Panjdb Himalaya it is only used for feeding goats. In 
the Montgomery District, however, bhusa prepared with the straw is con¬ 
sidered strengthening, and in some parts of Mysore it is thought to be 
next in quality as a fodder to that of rdgi, while in other localities it is used 
only for bedding or thatching houses. 

Setaria verticillata, Beativ. ; Du/hie, Fodder Grasses of N. Ind., /j. 

Sy 2 *T PANICUM verticillatum, Linn.; Pennisetum verticillatum, 
R . Br. 

V® rn '~~Dora-byara i Beng .; Bir-kauni, Santal ; Chircliitta , bardannr, 
( f T j* N-W. P. ; Chirchira, barckitta, kutta, Pb. ; Kutta bari, gadar 
puehha, bandri, sarsata, Raj.; Bandri, chakkarnitta-gadi, chikna bara, 
Uiptiy chi l ay a, C. P.; Jaljatang-j hara, Berar ; Chicklenta, Tel. 

-—Rev. A. Campbell, Econ. Prod. Chutia Nagpur, No. 8705 / 
Atkinson , Him. Dist. ( XGao. N.-W. P.), 320; Gazetteers, N.-W. 
I s 5 ; IV., Ixxix. ; hid. Forester, XII., App., 23 
• 1 a t>itat. A coarse, rank annual grass, common in shady places and in 
! c S r °und all over the plains of India and on the Himalaya up to an 
elevation of 6,000 feet. 

bood and Dodder.—The grain? is eaten by poor people. Cattle eat it 
wien it is young, t.e ., before the flowering spikes appear ( Duthie ). 

(G. Watt.) 

SHEEP, GOATS, AND ANTELOPES. 

rhc Subep, Goats, and Antelopes belong to the Order Ung-ulata 
an,ma * s )i an order which, by modern zoologists, is referred to two divisions 
7 ° JJbungulata and Ungulata vcra. The former is represented by the Sub- 

1 °* osc,UEA or Elephants ( see Vol . III., 208-227). The latter, by the 
-ub order Aktiodactyla (the Ruminants, together \vith the Hippopotami anil 
’{Tv* wlnrh have an even number of digits or toes p.-ither 2 or 4) on all feet. The Ar- 
11 j D q C T yla are re * erred to four sections—the Pecora, Tragulina, Tylopoda, 
and Suina. The first of these (Pecora) is split into two Families —the Bovidce 
JUxen, V»l. V., 659-674, also the Sheep, Goats, and Antelopes) and the Crrcidcr (the 
eer, Vol. ///. } 55-63). The second, Tragulina (Vol. III., 55) includes the Chevro- 
j a . Ins , cr ^ ouse Beer. The third—the Tylopoda— is represented by the Camels and 
11 > 50-64). And lastly, Suina,*— the Boar and Pig (see Hog, Pol. IV., 

*53-254) 



t nrm a . use f u l economic purpose, since, although they blend into each other and 
conl ‘nuous series of genera which constitutes the Family Bov id o', the Oxen 
^ ll,an y ‘Matures of interest and value to man quite distinct irom the utility of 
and Antelopes. 

rated with the wider and more utilitarian characteristics of the > 

with !i ma K ° f ” s ser ‘ es > i fc may perhaps be desirable to follow the COU 
the^« • .V xe "> i wo., to give a few brief notes regarding the wild animals, taking 
P m the alphabetical order of their scientific names. 

I * Antilope cervicapra, Pallas ; Bhnf , Fauna, Br. hid. (Mammalia), 521. 
Indian Antelope or Black Buck. 

A. 8EZOARTICA, Gray. 

^ er ?\ Har an, harna, harin, hirun <?, hami hohvit ?, mriq, Hind.; 
tala < J > goria $,TirhcT; Kalsar 6, baoti $, Behar.; Buret a, 
sin, Nepal; Alali &, gandoli ?, Baori: 

S. 1226 
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BddUy Ho Kol ; Bdmani-haran, Uriya; Bamani-harctbainuni-hiru r 
hint, phatidayat, Mahr. ; Kut^ar, Korku; Irri $ , sedi $ , ledi f jinka, 
Tkl ; Chigri, huUkara, Kan.; Veli-man, ena harnia, mirga, Sans. 

References.-— Jerdon, Mam. Ind., 275-7g ; Sterndale , Mam. Ind., 47 ^* 

Habitat.-— Found, in open plains of short grass, in herds, occasionally, of 
several thousand animals. They are to be met with throughout India, es¬ 
pecially in the North-Western Provinces, Rdjputana, and parts of the 
Deccan, but are locally distributed and keep to particular tracts ( Blanford ). 
Are not found in Ceylon, nor to the east of the Bay of Bengal. 

Characteristics.—W eight about 90 fi>; length of head and body 4 feet, 
tail 7 inches; height at shoulder about 32 inches. The colour varies from 
yellowish-fawn above, in the young, to blackish-brown above, or even almost 
black, in old animals. The horns are almost confined to the inales. I he 
speed and endurance of the antelope are amongst its chief characteristics, 
requiring a good horse to run down even a wounded animal. If captured 
young they are easily tameri. Mr. Elliot states “that the rutting-season 
commences about February or March, but fawns are seen of all ages at 
every season.” 

Food.—The venison of the Indian antelope is excellent. 

2 Boselaphus tragocamelu3, W. Sclater ; Blanf ord, Fauna Br. Ind. 

The Nilgai, or Blue Bull. [( Mammalia ), 5/7. 

Syn.—A ntilope tragocamelus, Pallas ; Portax tragocameli s* 
Adams ; P. PICT A, tlorsfield. . . n 

Vem.— Nil. nilgao 3 . nilgai, silgai, silgao , rojra, rojh, rovijfc**. 
Hind.; Guraya , GoND. ; Afurim <3, susam ?> Ho Kol. , . < / y 

Tam. ; Mairu t maravi , kard-kadrai, Kan. ; Manupotu, 1EL. 

References.— Jerdon, Mam. Ind., 272; Sterndale, Mam. Ind ., 470 - 

Habitat.—The Nilgai is found throughout India, from the base of the 
Himalayas to the south of Mysore. It is common in parts of the Eastern 
Panjab, the North-West Provinces, Guzerat, and the Central I rovinces. 
It is not found in Ceylon, Assam, nor Eastern Bengal. 

Characteristics.— General outline is horse-like, owing to the lean 
head, and long, compressed, deep neck. The colour of the male is iron grey, 
—varying from bluish to brownish grey; the female of a sandy or tawny 
colour. The length of male 63-7 feet, tail 18-22 inches. The height at the 
shoulder 52-56 inches. It is generally found on level or undulating ground, 
or on hills, rarely in thick forests, preferring to keep much to the same 
ground. They are very tenacious of life, numerous instances being recorded 
of their reviving and making off after a supposed fatal wound. 

Food.—Sterndale says that the flesh is sometimes saturated with a 
bitter principle, owing to the Nilgai at times devouring large quantities 
of the intensely acrid berries of the aonla (Phyllanthus Emblica). i he 
flesh, otherwise, is of fair quality, but inferior to most of the wild species 
of Indian Bovidce. 

Domestic and Sacred.—Nilgai are not difficult to tame, and may be 
taught to carry loads, draw light weights, and to be ridden, being thus 
superior to the Sambar stag, which win not bear ihe slightest burden. I a 
some parts, the Hindus regard the animal as a kind of cow, and hence 
will not touch its flesh, the result being that the Nilgai becomes very 
tame. 


**33 f 3- Capra cegagrus, Gmrfin ; Blanford, Fauna Br. bid. (Mammalia), S 02 - 
Ihe Persian Wild Goat; Sind Ibex, 

Syn.— ^goceros asgagrus, Kotscky: C caucasica. Gray; C. 
0 LYTH 11 , Hume. 
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^ boz, boz-pdsang (female), Pers. ; Kaytk , Asia 

ni T n^ P A 5 B ,° ra > A fs-; Satr, sarah, phashinpac/lin $ borz- 

Baluch »; Chunk <? hit , %araf$, Brahui ; Ter, sarhh, Sind. 

^ V ZJ% don L Mam ' Hid., 292; Hutton, Calc. Jour. N. It ., II., 
W nJ' As 'v? C ,\, n Z'> XV -> 161 i Myth, Cat., 176; Blanford , Jour As. 
MutwfyJ L J V ' 2 ’ ; //^, Proi As. Soc. Bong., 187 f, p. 240 ; 

VIMm H? 9 a ? 00 "- ? tnd ' * 6 >- Sterndale, Mam. hid., 446. 
n ,, p., found throughout Asia Minor, Persia, Afghanistan, and 
clu c hi s an, extending into Sind. It is met with on the barren hills of 
uchistan and W estern Sind, but not east or north-east of the Bolan 
Jrass and QueUa. 

c ^^ ARACTE ?^ T ^- Ma J e with a beard on the chin only; horns scimitar- 
P e » curved backwards, greatly compressed. Good measure 40 inches 
inrV?p« a f U n Ve * tbe exlrem e length known being 52*5 with a girth of 7 

. • * . tull-grown male stands 37 inches at the shoulder. It is a very 
in anc * leaps with wonderful precision. Found either solitary or 

Medic* VhlCh q^ metimes number as man y as I0 °* 
formerlv 1 concretions known as bezoar-stones, which were 

fmmri Z l? 110 " usea 1° medicine and as antidotes to poison, is a concretion 
Food (See Danford’s, also Hutton’s, account.) 

f-hp rr • • s in . ter 63 ting animal is very frequently hunted by Natives of 

that “ tl^ r!eS m l b * cb lt is ^ oun d for the sake of its flesh. Blanford remarks 
b a i 1 f Can . no doubt that C. aegagrus is one of the species, and pro- 
think ill P r!n . cl P a l, from which tame goats are derived.” Hutton did not 
C a^o-acrr,,* 61 ^ 1 ^ 1 Afghan goats could have been derived from either 

’ DoiSstic°uh./ al q°!! eri ' ' Co ”f- v ' :th P- S^o, also pp. 563 and 637.) 
horns be SKINS are valued as water or flour bags. The 

trumpeting horns ^ mendicants as the insignia of their calling and as 

4 ^ a P ra ^dconeri, Hug el ; Blanford , Fauna Br. Ind. (Mammalia), 505. 
c vn _ Markhor or Snake-eater. 

* 7 ' ,. RPA mboAceros, Hutton; C. jerdoni, Hume. 

//I’ ~f* ar }h°r (the snake-eater), Kashmir; Afghan; Rd-chi [ra-pho 
chc, $ and ntwaykeQ), Ladak ; Reakuh (matt $ hit, haraf ?) Brahui; 
Vackm,sara A buakuhi ? ), Baluch. 

“ 6S * ~~ 2 Z do r -» Mam ' Ind -> W i Hutton , Cal. Jour. Nat. Hist , II., 
5 J 5 , pi. xx; Btytk , Cat. 176; Blanford, Jour. As. Soc. Berg., XLIV 
Hah; ~\ I Zr r if‘ rn dale, Mam. 1 ,. i. 441 ; Ward, Sportsman's Guide, 20-24. 
ran ~ of ma S‘ n ^ ce nt wild goat is found on the Pir Pan j 41 

Ha?ara u*11 Idim^laya, to the south of the valley of Kashmir, in the 
war hiiic 1 if* tbe on tbe n ^rth of the Jhelum and in the Hurd- 1 
further ‘ se P arate the Jhelum from the Chenab river, not extending 

the - pet r f ia T n *; be sourc .es of the Beas. It is abundant on the hills to | 

met with in Ladak >Wa n< h eX f ending north int ° Af g h; '- nistdn< U is als0 ! 

Cm ao aak \jerdon). 

no sDecif'q CTEI - ISTICS *"^^* an ^ or ^ rem arks that “throughout theBoviDAi ! 
Markhor as V ^ leS u t0 S0 £ reat a ” extent in the form of the horns as the 
scf’l)(•.! inf He,however, reduces all the conditions that have been de- 
Pir Po, ?L J * , ^ a ) l he true C. falconeri of Astor and Baltistan ; (t>) the 

(d) the S , ,lar hhor; ( c ) the Cabu! Markhor or C. megaceros, Hutton j- and 
grevicC u r . an race » ^he C. jerdoni, Hume. The Markhor is of a light 
white wuK )Wn uf° our ,* n summer, in winter becoming a dirty yellowish 
a r i‘ bluish tinge. The adult male has a long black beard, and 
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measured by Colonel Biddulph was 38-5 inches high, and 55 inches from 
between the horns to the root of the tail. Blanford adds that much larger 
dimensions have been recorded by other writers. 

Domestic Uses.—The Markhoris much sought after by sportsmen, and 
its horns are considered a great trophy. Blanford says that it is in 
appearance by far the grandest of all wild goats. It has repeatedly bred in 
confinement with domestic goats, and it was at onetime supposed that the 
tame 'races with spiral horns were derived from C. falconeri. It is not 
improbable (Blanford adds) that some are thus descended, but the spiral 
in the horns of tame goats is almost always in the reverse direction to 
that found in the Markhor—the first turn of which is outwards. On this 
subject Henderson ( Lahore to Yarkand, 137) says that the few goats he 
saw had horns ’ €t with only one curve straight backwards, like the ibex, and 
not the spiral twist of the Markhor horns.” 
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S' Capra sibirica, Meyer ; Blanford , Fauna Br. Ind . (Mammalia), 5 °*?* 
The Himalayan Ibex. 

Syn. —C. ibex, Hodgscn; C. sakeen, Blyth ; C. himalayana, Scnir.o. 
Ibex & sakin sibirica, Hodgson. 

Vern. — Skin , 6 sakin, shyin, iskin, and dahr.io or danmo £ Himalayan 
Dfstricis & Tibet ? Bub, teringole, tangrol , skin or ‘tin, Pb. ; Kyi, 
Kashmir. 

References.— Jtrdon, Mam. Ind. 292; Blanford, Yark. Mist. Mam., 86, 
Aitrhison, Tr. Linn. Soc. Zool., V64; Hodgson, Jour. As. Soc. Beng.; 
X..913; XI., 2S3; X VI., loo; Sterndale, Mam . Ind., 444; Ward, 
Sportsman's Guide, 25-32. 

Habitat.— Found on the Western Himalaya from Kashmir to Nep/il 
(Hodgson). In the west of Kashmir it is rare, and it is not found apparently 
to the west of the Jhelum river. It is abundant in Kanawar, on some 
of the ranges on both sides of the Sutlej, but rarer further east. It is 
much commoner on the north than on the south side of the great Himalayan 
range, and extends in its distribution throughout Central Asia to the Altai. 
It is chiefly found on or about precipitous cliffs at high elevations close to 
the snow. As the snow melts (May and June) the males forsake the 
females and retire to higher altitudes, descending in the early morning to 
feed. 

Characteristics.—I ts general colour is a lightish brown, with a dark 
stripe running down the back in summer, dirty yellowish white in winter ; the 
beard, which is 6 to 8 inches long, is black ; the horns are long. scimitar¬ 
shaped, curving over the neck, flattened at the sides, and strongly ridged in 
front, from 40 to 50 inches in length. 

Fibre (Fur & Wool). —They are largely hunted by Europeans for their 
horns, and by Natives for the sake of a soft downy undercoat which in 
Kashmir i9 called asali tus. This is used as a lining for shawls, and for 
stockings and gloves, and is woven into the fine cloth called tust. No 
wool is so rich, so soft, and so full. The hair is manufactured into coarse 
blanketing for tents or is twisted into ropes. In Ladak, large numbers are 
killed by the Natives during the winter, when they are forced to descend to 
the valleys. They are either snared at night or shot in the grey dawn of 
the morning, when they venture down to the streams to drink (Jcrdon). 
Baden Powell says the hair of the Ibex makes the famous ibex-shawls. In 
another part of his work (quoting from Cooper) he gives the two first 
qualities of pashm —the white and grey—as obtained from the shah-thosh , 
which :s probably this animal ( Cony . with Ovis vignei, the sha, and Paatho- 
lops hodgsoni the tsus, also p. 559). 
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6. Cemas goral, Blanford, Fauna Br. Ind. (Mammalia), 516. 

The Goral. 

Syn. Antilope goral, Hardwick; A. (Nemorhedus) goral, Hodgson ; 
Kemas giioral, Ogilby; Nemorhedus goral, Horsfield. 

vern. Deo ch&gal, Assam ; Goral, KUMAON; Sdh, sdr, Pb.; Pij>pijur, 
™ l > rom, Kashmir; Suh-ging, Lepcha; Ra-giyu, Bhutia. 

References. Jerdon, Mam. Ind. 28$ ; Stcrndale, Mam. Ind. 457 ; Ward, 
Sportsman's Guide , 3^-39. 

Habitat.—The whole range of the Himdlaya, from Bhutdn to Kashmir, 
frequenting rocky places at altitudes between 3,000 and 8,000 feet, on grassy 
or mixed forestand grassy hills. 

Characteristics.—O f a dull rusty-brown colour,paler beneath, with a 
dark brown line from the vertex to the tail. The chest and front of fore-legs 
m*e of a deep brown colour. The ears externally are of a rusty brown with 
a large patch of pure white on the throat. The female is paler than the 

anc ^. d ie yoting are said to be redder in tint. The length of head 
and body is about 50 inches, height at the shoulder 28 to 30 inches, horns 
inches. The horns spring from the crest of the frontals and incline 
ackwards ; they are ringed at the base and smooth for the apical half or 
niF p full ‘£ rown niales they are usually 6 to 8 inches long. 

rood.— They are much hunted both by Europeans and Natives, and 
their flesh is very palatable. 

7 . Gazella bennetti. Gray; Blanford, Fauna Br. Ind. (Mammalia), 526. 

The Indian Gazelle; The Baluchistan Gazelle ; Goat- 
antelope in Bombay and Madras; Ravine-deer of sports¬ 
men in Bengal. 

Sy ^'" ANTILOPE bennettii, Sykes; A. arabica, Elliot; Gazella 
CHRIST!!, Gray ; G. fuscifrons, Blanford. 

eri V Ghinkdra, chikdra , kal-punch, Hind. ; Phaskela , N.-W. P.; Ask , or 
7 ”*jl i’ ® AL . UCH * i Khazm , Brmiui ; Kalsipi (i.e., black tail), Mahr ; 
/tska, buddri, mudari , Kan.: Sank-hilld, Mysore: Porsyafi, chari 2 , 
Baori ; Burudujinka,TEL. 

A C *f retl £ es * Jerdon, Ma?u. Ind., 280-81 ; Stcrndale, Mam. In i., 46$. 

(be P D1 : at * ~*Found in Central India, extending throughout Baluchistan to 
It nr f rs,ar J Gulf, also in the desert parts of Rajputana, Hurriana,and Sind. 

P eters the open bare plains, or low hills, and is never found in forests, 
at th HAaAC teristics.—A n adult buck 28*5 inches high at the croup, 26 
ahf ? s “°Hlder; length 3 J feet; tail 8| inches ; horns 12 to 13 inches; weight 
I u o 0 * 0 * The colour is a light chestnut above, with the breast and 
herds ? arts , w *V te > ta ^ nearly black. The Indian Gazelle generally 
the Ipt °£ et J Cr in small parlies of from two to six. It lives on grass and 
throuiylwli ^ us ^ es< When alarmed, it utters a sort of hiss by blowing 
4 Tisha ’ an< * stam P sxv ^^ the forefeet 5 whence its Kanaresename 

picticandata, Brooke; Blanford , Fauna Br. Ind. (Mammalia), 529. 
i!E Iibetan Gazelle. 

y y fl~~ pR0CAPR A picticandata, Hodgson. 

Refer»T, Goci * ra Z ao > Iibetan. 

Habitat r* ~~Sterndale, Mam. Ind., 467. 

Accord in V 75 >Tr,m °nly found in Laclak, and north of Nepal and Sikkim. I 
cording to Kinin^u A._ ... *t. 5 ...u r i 


TsomoriT.fi^ ln, °ch, its habitat is on the plateau to the south-east of the 
Demchob- aEe » on the hills east of Hanle, and in the Indus Valley from I 
Cn • rV ° n tae fr° m i er Ladak, as far down as Nyima. 
froTnsnr CTER1STK s. — Height of the male from 18 to 24 inches. Lei 
fawn ah 1 . ° f llm P 43 » tail 0*75 inches, folour in winter is a light 
° ve ’ lower parts are white, They are not as a rule shy. 
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Fibre. — This is probably the Antelope called tsodkyi in Tibet, which, 
Baden Powell says, ‘affords a wool which is obtained from Lahaul (Conf. 
with Pantholops hodgsoni below). 

9. Gazella subgutturosa, Blain; Blanford ', Fauna Br. Ind. t ( Mammalia ), 5 28 . 
The Persian Gazelle. 

Syn.— Antilope subgutturosa, Giildenstddt. 

Vern. — Ahu, Pers, 

Reference.— Stcmdale, Mam. Ind.,466. 

Habitat. — Highlands of Persia, Central Asia, and on British territory 
in Pi shin, north of Quetta. 

Characteristics. — T he horns, which are confined to the males, are 
lyrate, annulate, with the points turned inwards. There is a well-marked 
lachrymal fossa, and infraorbital glhnd. Colour upper surface sandy, 
under surface white, as far as the tail. Tail blackish-rufous. 

10. Hemitragus hylocrius, Blyth; Blanford, Fauna, Br. Ind., ( Mammalia ,) 511. 

The Nilghiri Wild Goat or Ibex. 

Syn— Kemas hylocrius, Ogilby; Carpa warryato. Gray; C. hylo- 
cr 1 us, Sclater. , n , 

Vern.— Waryi-ddu, voarri-dtu, Tam. ; Kard-ardu, Kan.; Mulla-dtu, Mal. 

References. Jordon, Mam. Ini., 28 ?,/ Sterndale, Mam. Fad., 451. 

Habitat.—Found on the Western Ghats (Nilgiri and Anaimalai hills) 
and southward towards Cape Comorin. . ... 

Characteristics.—“ The adult male, dark sepia brown, with a pale 
reddish-brown saddle, more or less marked and paler brown on the sides and 
beneath • le<*s somewhat grizzled with white, dark brown in front and paler 
posteriorly Mhe head is dark, grizzled with yellowish brown, and the eye 
is surrounded by a pale fawn-coloured spot; the horns are short, much 
curved, nearly in contact at the base, gradually diverging, strongly keeled 
internally round externally, with numerous close rings not so prominent as 
in the last species. There is a large callous spot on the knees surrounded 
by a f ringe of hair, and the male has a short stiff mane on the neck and 
withers. The hair is short, thick, and coarse” (Jerdon). The length of the 
adult male is, according to Jerdon, 4. feet 2 inches to 4 feet 8 inches, and the 
height at the shoulder 32 to 3+ inches. Sterndale questions this latter 
measurement, which, he says, is much under the mark. The horns are 
occasionally 15 inches, rarely more than 12. 

Food.—As an article of food, the flesh when hung is said by the Kev. 
Mr. Baker, in a correspondence with Mr. Blyth, to be equal to Welsh 
mutton. 

11. H. jemlaicus, Adorns; Blanford, Fauna By. Ind. (Mammalia), 509. 

The Teiir or Tahr. 

Syn. —Capra jemlahica, Ham.; C. jharal, Hodgson; C. quadrimam- 
mis, Hodgson^ H. quadrtmammis, or jharal, Hodgson. 

Vern. — Jharal , Nepal ; Jhulci thar takrni KanawaR ; Krds, jagla, 

Kashmir; Tchr, jehr/kart, esbu $,esbi $ , Pb. 

References. —Hodgson, As. Res., xviii., pt. 2, p.129; Jour. As. 
Beng. y IV., 710; V. 254; Jerdon , Man. Ind ., 286; Blanford, J ou * 
As.‘ Soc m Bang,, XLI., pt. 2 . 40; Lydckker, Jour. As. Soc. 

XI.VI., 2S6; Sterndale, Mam. I?id., 449; Ward, Sportsman's Guide, 

Habitat. —Found throughout the entire range of the Himalaya at high 
elevations be ween the forest and snow limits. . _. 

Characteristics.—-T he male is of various shades of brown, varym^ 
from dark to yellowish. I here is no beard, the face being smooth and c a 
ashy, but on the fore quarters and neck, the hair lengthens into a 
cent mane, which sometimes reaches to the knees. The horns aretriangu- 
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lar, the sharp edge to the front; they are 10 to n inches in circumference 
at the base where they touch, and taper to a fine point at a length of :2 
to u inches. The height of a male is 36 to 40 inches, the length about 
4 feet 8 inches to the root of the tail. The female is much smaller and 
of a reddish brown or fulvous drab above, with a dark streak down the 
back, whitish below ; the horns also are much smaller. 

Food.—The flesh of the male is at certain seasons very rank and dis¬ 
agreeable to English tastes, but is in high favour with the Natives. That 
of the female is excellent. In autumn the ta.hr becomes immensely fat 
and heavy. Dr. Falconer {Trans. Agri.-Hort. Soc. hid., III. , 76) refers to 
this goat as affording a fleece very similar to that of the Chinese Tartary 
shawl fleece. This circumstance Dr. Falconer took as justifying the opi¬ 
nion that the Chinese goat, if domesticated on the higher ranges of the 
jmdian side of the Himalaya, would continue to yield its much valued 

X2, Nemorhaedus bubalinus, W. Sclater; Stanford, Fauna Br. Ind. {Mam- 
The Himalayan Goat-antelope or Serow. [ malia), 513. 
Sya* Antelope bubalina, Hodgson ; and A. thar, Hodgson ; Capri - 
cornjs thar, Ogliby ; C. bubalina, Adams; N. bubalina, jerdon. 
Vern— Serow, serowa, N.-W. P.; Sardo, N. W. Himalaya; Rdmu, half 
saldbhir, Kashmir; Goa , Chambaj Amu, Kunawar; Yamu, Kulu ; 
Thar, Nepal; Gya , BhotiaOF Sikkim ; Sichi, Leptcha ; Nga , paypa, 
Shan ; Skauli, Chinese. 

References.— Jerdon, Mam. Ind., 283 ; Blyth, Mam. and Birds of Burma* 
u u- 46; Stemdalf, Mam. Ind., 454; Ward, Sportsman's Guide, 35 S 7 - 
Habitat.—The whole of the wooded ranges of the Himalaya from 
Kashmir to Bhutdn, and thence to the ranges dividing China from Burma; 
a elevations between 6,000 to 12,000 feet. 

Characteristics.—B lack, more -or less grizzled on the back, on the 
names mixed with deep clay colour it has a black dorsal stripe, the forearms 
ncl thighs anteriorly of a reddish brown colour. The rest of the limbs are 
beneath it is whitish in colour. The hair is scanty except on the 
roa 0 " wh .' ch tkere is a tllick harsh rough mane. The horns are stout, 
j. u ' aish , ringed more than half way, tapering, much curved backwards, 
is* 1^ ^‘ Vf l r & ent with the points inclining outwards; the average length 
10 inches, but they are said to reach 14 occasionally. The length 
t the male is 5 to 5 J feet, the height at the shoulder about 3 feet 2 inches. 
We jy t about 200th. 

ood.~~ The flesh is coarse. 

N 0 sumatrensis, Cantor; Stanford , Fauna Br. Ind. (Mam mull a), 514. 
The Burmese Goat-antelope. 

( Ta “ -myin in Pegu) BURMESE; Kambing-utan, 

N h^^r*^* According to Blanford this species differs so slightly from 
u ’ • U - a , 1 . nils » only in being more rufous and probably smaller in size, that 
• inclined to regard them as one species. Blyth {Cat. Mam. and Birds 
(l " ' l fr \' la f l ^I 5 )* 46) says that this animal is distributed from Arakan 
ugh Pegut° the extremity of the Malayan peninsula. 

Chinese f 1Clne * ‘According to Crawfurd the horns are valued by the 
or certain alleged restorative properties. 

4 1 - Qvis hodgsoni, Blyth , Blanford ., Fauna Br. Ind. {Mammalia), 494. 

• he great Tibetan Sheep. 

yn —O. AMMON, Horsfi.dd ; O. AMM 0 N 0 I 0 B 3 , Hodgson 
vern — $ o [. ada k ; Nyahg, nynnd, hyan, nuan, niar, 

Fnoiv, Tibetan. 
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References.— Hodgson, As. Res. {1833), xviii., pt.2, T35; Blyth , Froc. 
Zoo. Soc. ( 1840), p. 65 ; Hodgson, Jour. As. Soc., X., 230, pi. /,/• I i J er “ 
don Mam. lnd., 298 ; Hooker, Himalayan Jour., I., 234 / Blanford t 
Jour. As. Soc., Beng., xli ., 40 ; Ward , Sportsman 9 s Guide, 40-47- 
Habitat. —This magnificent wild sheep (probably the largest of the 
genus) does not usually occur on the Indian side of the great snowy ranges, 
but is said to be occasionally met with near the sources of the Ganges. In 
summer, it is seldom met with at a lower elevation than 15,000 feet, and 
it is often found much higher up amidst the snows. . , 

Characteristics. — Male usually stands 3 £ to 4 feet in height, and 
length from nose to rump 6 to 6J feet. Horns of an adult male 30 to 40 
inches long, round the curve, and the girth 16 to 17 inches. The horns are 
said to be sometimes so enormous that the animal cannot feed on level 
ground as the horns reach below the level of the mouth. The longest, 
horns on record are 53 inches, and girth 24 inches. . . 

Food.—The flesh is excellent; it is always tender even on the day it is 
killed, and of very good flavour ( Kinloch , Large Game Shooting in ftbet). 

Domestic and Sacred.- It is the shiest and wildest of all animals, and 
is very hard to kill. To shoot the Ovis ammon is the highest ambition 01 
the sportsman on the Himalaya ( Jerdon ). Cunningham states that the 
horns along with those of the ibex and the sha (O. v *J» n j 1 ] P^ lCe . on 
the religious piles of stones met with in Ladakand other Buddhist countries. 

Blanford says that O. brookei has now been ascc; tamed to be a vuld 
hvbrid between a male O. hodgsoni and female O. vignei 
jour. Bomb N. H. Soc., I.,p 35 '~* male of the great sheep in Zanskar 
having taken possession of a small flock of O. vignei ewes, and bre w 
them. The converse, a hybrid between the male O. vignei and female 
O hodgsoni, has also been shot b> Major C. S Cumberland 1 Proc.Zoo. 
So:., 1885, p 831). The hybrid in the latter case was found with a flock 
of O. hodgsoni. 

15. Ovis nahura, Gray; Blanford , Fauna Br. hid. ( Mammalia\ 499. 

The Bharal or Blue Wild Sheep. 

Syn.—O. burrhel, Blyth ; O. nahoor, nayaur, Hodgson ; O. nahura, 
Gray; Pseudo:s nahoor, Hodgson. 

Vtxnj—Bharal, bharar, lharut {males often menda, a ram). Hind.; Na, 
snn, Ladak; Wa, war, Pb.; Neruati, Nepal; Naognao, Rhotia. 

References. Hodgson, As. Res. XYlIf.,t>t. 2, p. 135 •* Blyth, Gat., p. 
I7 X . Jerdon, Mam. Ind., 296 ; Blanford, Jour. As. Soc. Beng., XLI., 
4>t 2 40 : id. York. Miss. Mam., p. 8$, pi. XIV; Lydekkcr, Jour. As. 

Soc. Beng., XLIXpt. 2, 13 / Sterndale, Mam. lnd., 438; Ward, Sports¬ 
man's Guide , 52 - 5 b- . , , , , 1 

Habitat —Found on the Himdlaya, from Sikkim and probably, accord¬ 
ing to Jerdon, Bhutdn, westwards to the valley of the Sutlej and, in 
Sterndale’s opinion, even as far as Ladak and Western Tibet. Blanford 
mentions near Shigar in Bultistan, and near Sanju south-east of Yar¬ 
kand to Moupin, and from the main Himalayan axis to the Kuei.lun and 
Aityn Tagh. It is met with at great elevations, from the region of forest 
to the extreme limits of vegetation, or between 10,000 and 16,000 feet* 
In summer it generally keeps to the tops of hills and even in winter rarely 
descends below the forests. 

Characteristics.—T he general colour of the animal is a dull slaty blue, 
slightlv tinged with fawn ; the belly, edge of the buttocks, and tail are white, 
a line along the flank dividing the darker tint from the bellv. The edge 
of the hind limbs and tip of the tail is a deep black colour. The horns me 
moderately smooth with few wrinkles rounded, nearly touching at the 
base, directed upwards, backwards, and outwards, the points being turned 
forwards and inwards. The female is smaller, the black marks are smaller 
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and of less extent, the horns are small, straight, and slightly recurved, the 
no e is stiaighter. The young are darker and browner. The length of 
the head and body is 4* to 5 feet; the height is 30 to 36 inches, the tail 7 
inches, the horns 2 to 2 \ feet round the curve, the circumference at the 
base is 12 to 13 inches ( Sterndale , jerdon , etc). ( Conf . with p. 5 6 7•) 

Food. —The flesh in flavour is equal to the best Welsh mutton and is 
generally tender soon after the animal is killed. The bharal is fattest in 
September and October. 

16. Ovis poli, Blyth ; Blanford , Fauna Br. Ind. (Mammalia), 496. 

I he great Pamir Sheep ; Marco Polo’s Sheep. 

Syn. — O. POL! and kakelini, Severtaoff. 

Vern .— Kuchkdr g , mesh 5 , Wakhan; Rass, rush, Pamir; Kulja or 
gidja & , Arkar E. Tukkistan. 

References.— Blyth, Proc. Zoo. Soc. (1840), 62; Stolicsska,Proc. Zoo. Soc. 
(1874), 4^5 ; Jerdon, Mam . Ind., 299 ; Blanford, Proc. Zoo. Soc. ( 1884 ), 
326 ; id. 'Vark. Miss. Mam. 80, 83 ; Sterndale, Mam. Ind., 224. 

Habitat.—“ The high Pamir and the plateaus west and north of Eastern 
lurkestan, extending to the Altai. This sheep only comes within Indian 
units in Hunza, north of Gilgit” {Blanford). 

Characteristics.—T his magnificent wild sheep has immense horns, 
css massive, but more prolonged than those of O. hodgsoni. The horns ol 
one specimen were 4 feet 8 inches in length round the curvature and 14J 
inches in circumference at the base. Blanford says the extreme record 
measurements are 75 inches and 16*75 inches. Severtzoff estimates the 
height of an old male at about 6ooIb. 

Since this great sheep is not a native of India proper, it cannot receive 
more than the above passing mention. Its horns, like those of O. 
odgsoni and O. vignei, are sometimes seen in the religious piles of stones 
with in Ladak. 

O. vignei, Blyth ; Blanford, Fauna Br hid. (Mammalia), 497. 

The Urtal or ShA, by Hutton called the Bearded Sheep. 

Syn —O. cycloceros, Hutton; O. Montana, Cunningham ; O. blan¬ 
ford 1, Hume. 

Ver i\. — Guch£, mfsA 9 ,PERS.j Ska {shatofi, sir LADAK; Urin, 
Astor ; Koh-i-dumba, Afgh. ; Kock gad $, garand%; BalXJCH & Sind ; 
Far $ , gad 2 , Bkahui; Urial, Pb. 

References — Blyth, Proc. Zool. Soc. {1840), A 70 ; Hutton, Jour. As. Soc. 
Bmg. XV., p. 152; id. Calc. Jour. Nat. Hist., II., p. 5^4 pl-> 

{1842); Cunningham, Ladak, p. I99i ph Vll., {1854) ; Hume, J ? ur • 
As. Soc. Beng., XLVl., pt. 2, 327 , hi. /P., (/ 877 ).* Jerdon, Mam. 
Ind., 294; Sterndale, Mam. Ind., 43S / Murray, Vertcbate Zool. of 
Sind, 59; Ward, Sportsman's Guide, 48-5/* _ 

Habitat,—Found over the whole Salt-range of the Panjab, on theSulai- 
man range across the Indus, the hills of Hazara, and those in the vicinity 
OI * , awar - According to the late Mr. Dalgleish it also occurs consid¬ 
erably farther east in Northern Tibet. It is also reported to be found at 
^ tor and Gilgit to Afghanistan. It is met with at altitudes of front Poo 

(the’Xo rarCly 3,000 feet ( ' tlle urial ) and U P to 12,000 and 14,000 feel 

tt V H v. ARACTER *STics.-Of a general rufous brown colour, with alongthick 
alack beard, mixed with white hairs front throat to breast, reaching to the 
1 s * below the knees and feet white, bell\ white, the outside of the 
jugs and a lateral line blackish in colour. The fiorns of the male arc sub- 
“ ingular, much compressed laterally and posteriorly, transversely sulcated, 
of r ' ,|0 g outwards and returning inward towards the face. The female is 
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the horns measure from 25 to 30 inches long round the curve. O. cycloceros 
(urial) is regarded by some zoologists as a distinct species from O. vignei 
(ska) Blanfoi d states that he cannot find any distinctive characters, those of 
colour being merely individual, while some of the skulls and horns appear 
indistinguishable. 

Fibre.—This animal apparently affords part cf the wild pashm known 
as thosh. 

Food.—The flesh is good and well flavoured. 

Domestic Uses.—Hutton says it possesses “ a moderate sized lachcry- 
mal sinus which appears to secrete, or, at all events, contains, a thick g’nmmy 
substance of good consistency and a dull greyish colour. The Afghan 
and Baluch hunters make use of this gum, by spreading it over the pans 
of their matchlocks, to prevent the damp fr’om injuring the priming. j lie 
urial has been bred freely with tame sheep. The occurrence of wild hy¬ 
brids has been noted under O. hodgsoni, p. 556. 


18. Pantholops hoegsoni, Hoigson; Blanford , Fauna By • hid.(Mam- 
The Tibetan Antelope : The Ciiru. [maha), 5 2 4 - 

Syn. —Antilope (oryx) kemas, H. Smith ; A. chiru. Lesson; Kemas 
HODGSON II, Gray. 

Vern.— Tsus <?, chus 9, chiru, chuhu, isos, Tibetan. 

References.— Jerdon, Mam. Ind., 2S2 ; Sterndale , Mam. Ind., 409; Ward , 
Sportsman's Guide, 72-73. . f-n 

Habitat.—Probably throughout the Tibetan plateau, from 12,000 to 

18,000 feet elevation {Blanford). ___ r _ 

Characteristics. —Hodgson states that the male may measure 5 
inches from nose to rump, tail with hair 9 inches, height at shoulder 32 
inches. I n colour pale fawn above, slaty grey towards the base, white below. 
The horns, ten in number, measure from .>4-26 inches long, jet black, smooth 
and polished, encircled by a number of rings from 15 to 20 in number, 
extending from the base to within 6 inches of the top. Jerdon says 
that “it is probable this animal may have given rise to the belief in the 
unicorn ; for at a little distance, when viewed laterally, there only appears to 
be one horn, there is so little divergence throughout their length.” 

Fib re# —i n some respect^ this answers to the animal that might at least 
afford some of the much prized form of wild pashm designated thosh. 

Domestic Uses.—“The horns are beautifully adapted for knife 
handles” ( Kinloch ). 


19. Tetracerus quadricornis, Gray; Blanford , Fauna Br. Ind. (Mam- 
The four-horned Antelope. [malia), 519. 

Syn.— Tetr/ Eros chickera, Blyth; Antilope (cervicapra) quadri- 
cornis. Blainvilie. 

Vern .—Chousingka , chouka , doda , Hind.; Benkra, Mahr. ,* Bhokra 
phokra, Guz. ; Bhirki, SaugoR; Bhirkura d, bhir 9 , Gondi ; Bhirnl, 
Bhei l ; Kotari, Chu i ia N agpur • Kurus , Gonds of Bastar ; Konda - 
gori . TEL.; Kondguri , kaulla-kuri, Kan. 

References. — Jerdon , Mam. hid ., 274: Sterndale , Mam. Ind ., 479. 

Habitat.—In most parts of India, especially where the country is wood¬ 
ed and hilly. Throughout the Bombay Presidency it is common, also in 
the wooded parts of Rajoutana and the Central Provinces (Blanford). It 
is not met with in Ceylon and Burma. 

Ciiarac 1 eristics A small animal 40-42 inches in length, tail 5 inches, 
height at shoulder 24-26 inches, slightly higher at the croup than at the 
shoulder; weight about 43II1. Colour brownish-bay above, shading into 
white along the middle of the belly, but the colour varies somewhat 
according to locality. I he anterior pair of horns are the shorter, measur¬ 
ing I-1 4 inches, the posterior 3-4 inches. In the Madras Presidency, 
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the anterior set of horns is said to be mostly absent, the skull of the 
adult animal showing only rudimentary projections. If taken young, it 
can be tamed. 

Food, lhe flesh is not good eating, but can be made more palatable 
by being cooked with mutton fat. 

DOMESTICATED GOATS. 

Hodgson gives the following as the chief distinctive features of Goats 
from Sheep 

non i .^ or 9 s ,n . both sexes : no mufle : no eye-pits : feet-pits in the fore-feet only, or 
: nf . e n -° ln guinal pores nor glands : no calcic tuft nor gland : mammas two : odour 

JV'V'p. 111 malc . s : and a true beard in both sexes, or in males only.” 
barkwn 1( i Se ^ nini ? ls ,. are father distinguished by horns, directed rather upwards and 
of their in t ^ n clrc * ln g‘ sideways to the front, as in the sh^ep proper, by tne obliquity 
ancr,,! , scitl ° n on the top of the head, their less volume, greater compression, less 
tail' 0 f the goats ; a ^? ve , a ^ J by the keeled character of their sharp antral edge. The 
bare - ’ * ! S 


arid no^in i^Z a K°\ bebr ) ar e not goats at all; for they have four teats, a moist muzzle, 
• igitd .1 pores or feet-pits.” (Con/, with Sheep , p. S67.) 

Ooat, Eng. ; Chbvrb, Fr.j Ziege, Gen 


- -,_ ? t .; Kapro s,Gr.; Becco, 

Vern'l^' J CaBRA ’ ’> Kechi > Turk - 

„i* le "E oal )i bakri ( she-goat), Hind.; Bakra , (male), bakri , 
p R . i/y P • ; Gharsa (wild-goat), chhela (male), chheli (female), 

Refere ‘ ' katnbin Z> Malay. ; Mas, teys, tuyus, Arab. 

n p . i 1C , eS ' v r //°^g SOf -> Sheep and Goats of the Himalaya, Jour As. Sac., 
(i7£\ cr J°°^l°26; Hutton, Calcutta four. Nat. Hist., II., 

Man! \!? 0 ,°, rcro ft > Vigne ; Royle ; Southey; Godron ; Stem dale, 

jLfnrt r'J * Wallace, India in 1887; Balfour Cyclopedia, India; 
Habitat - %.^y c ^°P a( ^ la y Agri.; Ure, Diet. Arts, etc., Encycl. Brit., etc., etc. 
Old and N - 1S n ° W ^ ouru * * n a state domesticity over both 

naturalkfc T or .»and various opinions have been expressed by 
valent anY^ t0 original stock from which it is descended. The pre- 
are desrp M /i P r °bfcble opinion is that the various domestic breeds 

was a drY * ro ™ sev< r ra * species,some of which may be extinct. It 
was nnifr , c an,n ? a ^ * n Asia and Europe before the dawn of hislory, but 
M unknown in the New" World before the advent of the Spaniards. 
axz •. Breeds of Goats in India, 

goats in l* i° n ?^ ncu ^ ure describe about twenty-five different breeds of 
marked o'Y’ ^t a ? *be distinctions between some of them are but little 
it will be IV* * nter “br e ed freely with the village goat of the plains, 
which the 1 a j Cient to describe here the commonest breeds and those in 
of the i t p,f a characteristics are most distinct. From the standpoint 
( a) th f ema .V be said to be four chief types 

Himalava rWiw-yieJding goats of the upper alpine ranges of the 
Woolorn^ m ° re ^P^ially on the northern slopes and in Tibet. The 
is woven * *I r ' coat obtained from this breed is the “Shawl Wool ** w-hich 
sorT >erosnpt r fabrics and shawls. As already pointed out, in 

idea of th ^ \ 8 '* 1IS an ' ma i resembles the Ibex (C. sibirica, pp. 55::, 036). An 
drawn f~nm ,ri Pi? r r ance ^ )]S fl ceco and of the manufactures therefrom, may 
from the P .■ * act ^ le English name “ shawl” having been derived 
not iytw*ran rsian * t ‘ nvi It would appear that the English word was 

Bat ion r. ase d till after the middle of the eighteenth century. The 

almost solely I 
specimens of, 


^rcitio * 

attribufabY * manufactures in shawls is 

*l .. ' e to Mr. Moorcroft’s numerous 


thc Kashmir 


/a \ q , ,r manufactures of pashm and wool. 
W Ihe ^-yielding goats" The 


long, 


ports on, and 
soft, mohair-like fie 


; of this ‘ 

1293 


FOUR 

HORNED 

ANTELOPE. 

FOOD. 

Flesh. 

1289 

DOMESTI¬ 

CATED. 

GOATS. 

1290 


BREEDS. 

Fleoce- 

yielding. 

1291 


Shal-Wool* 

1292 


Pat. 

1293 









HI HlSTfiy 


Dictionary oj the Economic 



<SL 


SHEEP 
and Goats 


Domesticated Goats of India. 


BREEDS 

of 

Goats. 

Pat. 


Sind goat. 

1294 

Hazara Goats. 
Con/, with 

p- 631. 


Village goat. 

1295 


breed is made into the fabric known as pattu> which may be described as a 
coarse though durable tweed, largely used by the Natives of theHimdlaya 
for clothing, and the better qualities of which are sometimes worn by 
Europeans, especially for shooting suits. The various breeds of this goat 
inhabit the southern slopes of the Himalaya, from the region of perpetual 
snow, down to the zone of oaks. By some writers the more alpine breeds 
are simply the pashm goat, altered through the moister nature of the 
southern, as compared with the northern, slopes of the Himalaya; by others 
all have been derived mainly from the same stock as the Sind and 
Baluchistan goats. They possess much in common with the“ Wild goat/ 5 
C. aegagrus, ( p . 55/) except that on the higher ranges they afford, in addi¬ 
tion to the pat fleece, a winter coat of inferior pashm. Fuller practiculars 
will be found regarding these goats in the paragraph below on Himdlayan 
goats. ^ 

(c) Sindy Rajputna, and Baluchistan goats 9 -hair-ytelding goats. Fnis 
group may be accepted as embracing all the hair-yielding goats of India. 
They are found on the lower hills up to altitudes of 6,000 feet. I he 
breeds on the higher sections of this area approach the pat -yielding 
goats and those of th5 lower may be said to be scarcely separable from the 
ordinary village (non-hair-vielding) animal. The intermediate breeds 
(between these two extremes) afford the commercial (good) qualities of gon s 
in hair. In manv respects the goats of this section may be said to possess 
less evident derivation from the wild goat of SintUhan do the pat goats. 

(d) The village goat of the plains of India. - Hie hair of tins ani{j»l i» 
too scanty, and withal too coarse, to be of any' value. 1 is n > 

in the manufacture of ropes, sacks, cheap floor-mats, etc., like the long, 
coarse hair combed out of the superior fleeces of the above breeds. ie 
village goat of India is in fact reared more on account ot its milk, nesn, 
and skin than its fleece; selection and development have accordingly, for 
centuries, been directed to these objects, with the not unnatural loss of any 
value as a fleece-yielder. . . 

The development of the village goat of India and of the neighbouring 
Asiatic countries, where the objects named have been aimed at. has re¬ 
sulted in quite as diversified a series as can be shown under the fleece- 
yielding group. Some are tall with long legs, others short and well 
built, A very extensive range of colours is also met with, but white or 
black are the most prevalent. Others are grey, brown, chocolate, parti¬ 
coloured or blotched. In the character of the horn an equally diversified 
range exists. Some have no horns at all, others short, siout horns arching 
backwards, whilst straight horns may be seen, and horns spirally twis.ed, 
some even resembling those of the markhor (C. falconeri, Conf, vi'th 
p. 55/). In the matter of horns it may be here remarked that Darwin 
urged that a correlation exists between the horn and the hair or wool of 
both sheep and goats. The Angora white goat, with horns, has long 
curly hair, those without horns have a close coat. In general terms it may 
in fact be said that the more spirally twisted the horns the more curly the 
wool. The ears of the goat also afford useful characteristics as marking 
almost, degrees of domestication. It has been urged by many writers that 
dependence on man for protection has rendered the possession of erect, 
mobile ears (to catch every passing sound), unnecessary, and, accordingly* 
in most domestic breeds, the ears have become pendant. The. degree to 
which this has been carried, as also the size and length of these largely 
disused organs, is characteristic of certain breeds both of village ana 
fleece-yielding goats. The arching (romanizing) of the nose is another 
character of much interest. The pci uliarities of the eyes have also been 
regarded as of value, but this is perhaps more in distinguishing sheep 
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rom goats than in separating the breeds of goats. No goat, for example, 
is nown to possess the eye-pits which are so striking a peculiarity of 
sieep. oheep also have feet-pits, but in goats these exist in the,fore-feet 
°f\r ° r ^ entlr ^y absent. Roth Hodgson and Blyth urged the value 
? character in distinguishing joints of meat, by the purchaser insist- 
ng at the lund quarter should be sold with the trotter-attached—a 
pra<. ice now almost universal in India. It is thus possible to at once be 
ure it the join t be mutton or goats’ flesh. The male goat is always intensely 
o onterous, sheep never ; but it is not known if there be distinctive charac- 
ers m the odour of different goats. The mammae or teats are always 
7 ’° 1 /? n’° atS ’ acc °rding to Godron these organs vary considerably in 
> aitiercnt breeds. They are elongated in the common milch goat, 
mispherical in the Angora race, bilobed and divergent in the goats of 
» \n.i and Nubia, etc. Some Indian goats possess tcat-like formations 
*, >n he n f ec k’ a Peculiarity which Mr. J. Thomson observed in the Massai 
IT {) s - ° Africa, but which Prof. R. Wallace informs the author he has 

Having ""I 6V ® 1 ’ in P' 1 ? 8 - ( Co ”f- ™ th PP- 569, 57'-) 
of ernnf ® llus br l .y mentioned some of the more striking peculiarities 
I s ? an enumeration of the chief breeds of India may be now attempted, 
viln ! i 1k . ein ^ P rem ^ se< i that with theexception of Mr. B. H. Hodgsons 
Cani * C on the Sheep and Goats of the Himalaya and of Tibet, and 

| n , ’ button’s paper on the Sheep and Goats of Afghanistan, the 

i J r S , never heen systematically studied. The writer is, therefore, 
; e to do more than allude by name to the forms referred to by ' 
writers. J 

n rf V South Indian Goats.— These are smaller than those found in the 
north, and have shorter and less abundant hair. 

a ; North Indian Goats.— The north Indian goat is a much finer 
1 a ban *hat from the south. Hfs build is more massive, and his hair 
, an< ^ n )° 1 ! e flowing. The ears are long, large, and perfectly pendant, 
are wl° r UI L?^ ,e ^ a,r * s .**lost frequently black, or black and tan, but some 
7/_ e ’ white, or with a variety of black, white, and tan spots 


(Wnl) \ rri - "ORC, ur wicn a variety ot black, white, and tan spots 
rennpf i* i ^ 11S a PP cars to he the Jamnnpari goat of Hodgson in the 
III _ b M OW re £ ardin & the Mg* goats of the Himalaya. 
p n ' Nepal Goats.— These have long, flapping ears and rounded or 
i f . no . s f s » whilst others have hollow or saddle backs. The colour of 
j y lr black, grey or white, with black blotches. 
b ut Bengal Goats.— These are very much like the goats of Madras, 
dcstit 1 * an y^uing, they are smaller,'more frequently black, and very often 
os ono G ° i0rns * They are never herded in flocks; each villager possess- 
foicl i ° r fVV |°* ant ^ l hese arp allowed to feed as best they can on the roads 
other vV' 1 ^ eaves » straw, etc.,), on wayside vegetation, hedges, etc. Like all 
tlii r J '?^ e ^ oats they are most destructive, as they will eat almost any- 
teethipa- - fi ° Ut at roots the plants on which they browse. Their 
if ill * a 'i rat 1Cr than cut, hence the injury these animals do to plantations, 
in •iuT'i aCCGSa to >' ,ll ng trees or shrubs. It will be seen that Hodgson, 
ih,. ,7 r , coum given below of Himalayan goals, indentiflesthis animal with 
thegoat of the Himalaya (See p. 5 <$. 

Deem A Doats op hill tracts, such as the central tableland, the 
acteri' IV. m< ** ^ a jputana and Baluchistan. These, in most of their char- 
d uit a rescm klu the ordinary village goat, but their hair is more abun- 
> , n w o°Hy. The horns often large, but only in exceptional or special 
catrl t * lc y straight and twisted. They are herded with sheep and 
ruluf * 1 f 1 *^? A° c ^s, and feed on the suo-arborescent vegetation of un- 
bushe ■ anc ^ ncver taking grass, however good it may bo, if leaves (f 
s Dr >°ung trees be available. These are the hair-yielding breeds ot 
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India, but a very extensive series of animals has, by this classification, been 
lumped together. Until goats have been made the subject of a special 
study, this defect must continue to exist. The reader may be able to 
judge of the extent of our ignorance of the breeds of sheep and goats from 
the interest Hodgson (in 1847) was able 10 give to his Study of the breeds 
of one tract of India, namely, the Himalaya. 

VI. — Syrian Goats. —Hybrids of this breed, commonly designated 
Aden goats, are well known in India, whither they are imported by Arab 
traders and passed off under the name of Angora or Kashmir goats. 1 hey 
hav ' long, flapping, pendent ears and slender limbs, and are covered with 
long, shaggy hair, which, in the pure breed, is of a black colour. Their horns 
are somewhat erect and spiral, with an outward turn. 

VII. — Himalayan Goats. —The remarks which the writer has to offer 
on this subject are simply an abstract of Hodgson’s paper, which will be 
found in the Journal of the Asiatic Society of Bengal, Vol . A I /, [1847)9 
Pt . 2, pp. 1003-1026. Mr. Hodgson was well qualified to deal with the 
subject he discusses, in the paper quoted above (and the original ot the 
article will richly reply perusal), is illustrated with very good drawings of 
the Himalaya and Tibetan sheep and goats. Hodgson gives the follow¬ 
ing breeds of Goats :— 





him evokes his impatience o.----- . , , . , ... f 

hour the kunia sheep to carry burdens. He may be hred and herded with facility, 
but hr* requires a large range and liberty to please himself whilst grazing. 

In the ary cold plains of Tibet, the ckdngra flourishes, and it is probable there 
are numerous sub-breeds, the more alpine ones originating the various qualities.of 
pashm (see the remarks on this subject below); but although he may be reared in the 
Cis-Hiniala van mountains and even in the lower or central tracts,the r hangra loses t here 
hi, p 1 hm fleece. He may also be kept alive in the southern divisions of the Himalaya 
or on the plains of India, but will not breed when removed to any great distance Irom 
his alpine habitat. Hodgson mentions the fact that a Kirghis breed allied to the 
chdngrd had b on conveyed in safety to Europe, and bred in the alpine par ts ot 
France. Bogle, a-.o Turner, and later still Moorcroft, attempted, but failed to 
convey tlio Tibetan pa~hrn goats to Europe. Even the Kirghis animal just men¬ 
tioned did not produce pashm in Europe and the large sum of money spent »n the 
effort to conVv y it to P'.uiop and to acclimatise it was thus quite futile/’ 

Hodgson somewhat significantly remarks that the ciningrd is c< closely allied 
to the celebrated .% ha-eel goat.” It would thus appear that he accoptod the true pashm- 
yielding animal as possibly distinct from the ordinary Tibetan goat, ft would seem, 
however, probable, as already -suggested, that the superior quality of T fir fan i pashm 
is obtained from at most but a speial sub-breed of this animal, “ The Natives of 1 iber, 
says Hodgson, (< manufacture ropes, caps, and coarse overalls out of the long hair, 
and a fine woollen cloth called Tus, out of the sub-fleece, mixed occasionally with the 
wool of the r-luiria sheep. 1 he flosh of the chdngrd, especially of the kids, is excel¬ 
lent, «nd 1 much eaten by the Tibetans and Cis* Himalaya ns, even the Hindus of the 
( mitral region, import large numbers for food and sacrifices, especially at the 
Dasu iara, or great autumnal festival. But upon the whole, the Tibetans prefer the 
mult »n of llmr sheep to that of their goats.” 

In gene.al c haracteristics the thiugrd is a medial-sized goat, with a fine small 
head, a > pare and short neck, a long yet full body, short rigid limbs, and a short 
deer-like tail, rather shorter, more depressed, and more nearly nude below, than m 
the sheep, and ft cqucotly can ied more or elevated, especially in the males. The 
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theshort* 1 fore“!U!d“'^rched'botl^WH '' a ' r ! y® lonff!sh fa f e - and P°f straight, 
forelock - and Hip \ ot 11 lengthwise and across, and lurnishcd with an ample 

the base of the horns. XheTorTs' Jr", 0 "' and saucy eye placed high up or near 
the head, aie in contact ,\ t ;,, i 0 f r , ns > wJlic, ‘are inserted very obliquely on the top of 

rounded posteal faces and^i**? 6 " ce ? traI sha, 'P ed £ es > but dlver £? towards their 
eency and with nn , 1 ’ • Cl,rve . upwards, outwards and backwards, with much diver- 

and backwards ^. Vls ^ leaving the flat smooth points directed upwards 

elliptic oracute £3^'°,?.?' t , he '™' ns is threat, so that their basal section is 
body of the horn* nn/i" 0 and the keel is neither very distinctly separated from the 
into the surfaces r %nd • ex J 1 . lblt an y salient knots,‘but is rather blended laterally 

wh?ch are numpron^o A^ y lnd ' Cated by the deflexion of the wrinckles of the horns, 
horns but form i and , j rowd< ; d hut not heavy, and go pretty uniformly round the 
lonriJh^ narrow ? n * Ie at the commencementof the keel, the ears are 

stron-f ricrlcl limKe, US ^ pointed and pendant, with very little mobility. Theshort 
hoofs*nrettv amni^supported on high vertical hoops, and have obtusely conic false 
f ha nerd is v hifrP r dev ‘ cdo P^ d behind them.” Perhaps the most general colour of the 
limbs and sides of S at y blue. But the white is seldom unmixed, and the 

the bodv and nOo+i at apt to be dark. There are frequently dark patches on 
white.” * Hodp-e n 11C ' vbo e body is black or tan, the limbs and face only being 
“Wild o-Q-ij. op ° n reco S‘ n * se s this animal as a strongly marked derivative from the 
fact, hardly anv 1 ®^. a § rus (■$** PP* 550-50* He adds that “in changrd there is, in 
so that domestic* H^ iatl0n fr° m tb e wild type, except in the large and pendant ears; 
on the sheeD H n ''°uld seem to have made less impression on th-.se animaTs than 
is generally supposed ” ltS e ^ ects on both groups have been less obliterative than 

C. aeg*ae*rul ^ U j* 0n v ^ho, while resident at Kandahar, devoted much careful study to 
e m ..' • ! n °mestication and cross-bred it with the common goat, arrived at an 

and Af-rhan 101011 ! aPP ° S ? cl to tbat advanced by Hodgson, namely, that the Persian 
wrote o P ’ * a . evcnts » were not derivable from C. segagrus. Hutton 

prcval^t on^nf f ^ * “ “ read ^ d interesting from its being now the J 
tic breeds 1 lie nn! 1 ^ na turalist, that from it have been derived our domes- 
. ^ 10n * notwithstanding is far from being decided, and a few 


freely producing f , tnat t,)e two ore _ _ . . _ 

pahl e ot hi e . ?;n* • '^ plln * together, but that such offspring should likewise be, 
in a doubt for fhr w SC - f , on tllis P oin t, there seems to being something more 
Kerb ‘ wereo* Pn, } g u f the , which was formerly in the Paris Mena- 

tanguishino* r lP ,e ® a Jurely bi ought forth, or lived only a short time, in a sick or 
by most reader*; *t f* 1 * Hutton then proceeds to detail his experiments Miicb may, 
a cross betw . r regarded as Establishing more than Hutton believed, the fact that 
progeny o IA r^i ’ and the domestic goat is not only possible but that the 

experiments iilu r° ^fertile inter sc. Hutton very wisely adds that all past 
the point He th K lls own> have not been repealed sufficiently often to establish 
some interest T e # r ‘ pasSCS the COQ sideration of other features which are of 
heard under the ,u;„? le of C..«gagrus, he points out, is altogether destitute of a 
uniformly po .- n > whereas the domesticated breeds of lYrsia and Alghanistan 
P’’ cut in the doss * a,d * Hutton’s. half-bred animal followed its domesticated 
must have been c '^ oa ot a beard, from which circumstance he argues that the bearJ | 
the dume-tic character in both male and female of the type from which 

e-:icd by the fact'll * i ^ doscefldt:d * 1 hi? contention, he maintained was strength- 
of hiscross-bre |* b*ard was i t tained even in the second and third generation 

together a*- th ^ S * . rt ^ Cr hccanlended that in C regagrus the hurnsare very close 
in all hi s c»o st- 1 wb ereas those of the domesticated animal aie fa; apart, and 

ecstor. i !s *"e horns were in this respect like those of the domesticated an- 
iu the ofFspi f • T V^° al^c, be points out, small and erect in the wild animal, while 
pendant. B * ° u tame ^ oa? and * n tbc tame goat itself, the ears are large and | 
were from a f''*''* tl0Wever > ho remarked that apparently all Hutton’s experiments 
suits might !•■' n, 'V ft of aegagius crossed with the domesticated male. The rc- 
I tis Original u Cen ve O' different with a male wild animal on the tame female, 
similarly r r 3,11 'bred tcmaic was crossed repeatedly by tame goats, and these again 
naturally tQ 0SSC ^’ niost of Hutton’s half-breds the strongest strain was, and j 
g ’ " ard s the domestic ancestor, except in their timidity and agility. 
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In these characters alone they resembled their mother.* Hutton’s observation 
of the use of the horns in the wild animal has been oiten alluded toby subsequent 
writers. Being struck with the immense size and strength of these appendages, ne 
was disposed to think them next to useless, until on one occasion he witnessed one o 
his males of C. aegagms miss its foothold and prepare for a fall that might have 
proved fatal. “ No sooner did he feel himself falling than he bent his chin firmly 
down upon his breast, so as to bring his long recurved horns to the front, and upon 
these he received the shock of his fall, without sustaining the slightest injury. 
What wonder, therefore, that when domesticated and freed from the danger of la , 
such as the wild animal must be constantly exposed to, the horns should become less 
and less necessary and alter materially in shape and form, and even disappear entire y 
in certain races. . . . . 

2ND, Chapu. —This is the Chydpd or Chdpu of the northern region of the sub- 
Himalaya. “This breed bears the same relation to chdngrd as the kagta s eep 
do to the barivdl , that is, it is invariably of much smaller size than the c ' tan & rd \ ¥ 
has a different habitat, w'ith general similarity of structure and appearance; ye 
wanting points of diversity. The ears of the chyd •>« are invariably smaller, a 
pendant than those of the chdngrd ; and what is deserving of attention, he p 
are nut constant in the chydpu, but are occasionally wanting, as m the ****>. 
species presently to be described.” 


with those of the chdngrd, are occasionally -o in t..w — r • >ith , r 
Appearance of the same orgausin the i«r®^sheep. ^ is a sma |i breed 

SO li equcntly, nor so much coloured cS su K.fl ee co the ample lore- 

fully t less tiian the chdngru. 1 he long hair . n invariable absence 

lock and beard common to both sexes, the sexes o ^ * on K. t he long straight 

of the eye and groin- pits, the teet-pits preserit ncc j? long full tody, low 

faro, short arched forehead, keen and saucy eve, p .depressed tail: and 

rigi I limbs, Short high hoof:--, conic obtuse false But the 

lastly, the invariable two teats, art marks alike oft he r , £ v the finer ai d 

rav and independent look of both is augmented m the lesser breed by the finer and 
more mobile cLr, now erect, now forward, and anon backward, a» each 
pulse or external signal prompt ” “ The females are not much less than the males, 

nor are their hoi ns very materially less, nor different in form. Ihe prevalent colour 
is whites but some are mottled or blotched with black or with tan; and the belly and 
limbs, and a lateral mark down the head from horns to nostrils, are oiten daik. So 
too are the ears; whilst the prevalent white colour^ 

numbers of them are unported into the central hilly region during the coMmwrtte 
to satisfy the neshdoving habits of the people of that region, ivhoalso occas miM^ 
weave the long hair and fine wool of the chydpu into appropriate manufac u1 . * 

“ In uconumic point of \ <:w, i apprehend that the chydL.:, not less than the c f J 
is an object well deserving the attention of all those who aspire to benefit tiu i 
or tliems Ives by multiplying the resources and materials of our stupendous nv 
larturing system.” Hodgson adds that the chydpu would flourish wonderful y 111 
the direst of our hilly counti ies, in Wales, England or Scotland. , 

3RD Sinal.—T heA'fnd/ or sittjal breed is large and finely proportioned ; the tne 
is, says Hodgson, the especial race of the Cachar, where the chydpu, though 
abounding, is, no doubt, a not very remote immigrant from iibet. “ “ u t 
studl now is, and lias be n for ages, proper to thc more northern part 9 of the ^>u 
Himalaya, including the whole of the northern region and a small part 0* 
central. In these latitudes the siruil abounds from the Kali to the I mm . 
from Kumaon to Nepal proper; and probably beyond these limits, both west 
east.'* u The M.v.ars, Utii ungs and Klias too, rear the sindl , whose ample nan > 
urcoat and fine sub-fleece, though both inferior to those of the chdngrd and city up* 
are yet capable ol bci- g, and actually are, applied to thc manufacture of rope - an 


In cunnef tinn with the subject of the persistency (or prepotency of the peculiaritie. 
of domesticated animals, the reader might cor ult the opening paragraphs of tne 
chapter below on Domesticated Sheep, pp. 567-570, and again pp. 575*5°3. is an 
accepted principle in breeding that the prepotency of the sire is likely to be stronger 
than that of the dame. 
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because the’ Gun^ngs^lon^of’th^ " 0t more efficiently turned to economic use, 
concept of arts mecllanical - t :^ ove ; nam « tribes arc wise enough not to affect 
The sinil stands to 2? o a* a f tS .- \ n short, but the glorious one ol war!” 

Jnore so than the chdfri. having Tl , 1 ,s a per / cc , llv typical goat, even 

heel more distinct The i nn( y cJ* V ,e horns less excessively compressed, and the 
oblique small muzzle nnita fac 5 If strai ^ht and the short forehead arched. The 
pendant. The moderltelv^ a ° d The Iar ^ ish P^row and pointed ea, , quite 
the top of the head and in f SS< ; d , 10 - rns , set on w ‘ tb tbe fuI1 usual obliquity on 

and rotmded behind ”dth at ^ Sha ? anterior but separate 

carried two-thirds towards tho Se ?[ l °P and m<sdiaI umlorm wrinkling that is 
and outwards withereat divllL^ St P ooth fcl P s * The direction of the horns is upwards 
points directed upwards and h ” SIngI f lax sp,ral turn having the 

yet compact. u b ^kv.ards. 1 he neck is spare. 1 he body long 

^pirated. C olours white than the males but horned ; the horns scarcely 

pure white b-inr.-rarer than in nn Vfi b r 0 ' Vn ’ Wlt t wl V te or fawn face and limbs; 

The sift,; £ Ti n any ot iho . foregoing* breeds, 
change than tlm r L',?? r /^ n hls own district, being perhaps less patient of 

of them, as well owimf to "* foreign exportation is inferior to either 

coarser quality of the hn S if a infe nor hardihood, as to the smaller quantity and 
neatly Ind iLtlv nn^d f u ^ flee f Ce * Th * niutto " is good and the flesh of the kids 
milk also is greatfv ^ t0 that of Iambs of any breed. 1 he 

4 TH, Hugh e l eeme(L The sub-fleece is frequently Absent. 
Hodgson remaiks thnt“f ,S th f ? i° at ? f , the ccntra * re gion of the sub-Himdlaya. 
unsuiTedtotrTts or c h the . central aad lower regions of the sub-Himalaya are 
mous suporalmndance^M^l 11 " t0 ^11 rank pasture ’ extessive moisture, and enor- 
moisture amid a bixM^nV eech . es and °.Jher parasitic creatures generated by heat and 
writers have urged thatut vegetation. This opinion is significant, as many subsequent 
Kavi, Beas an^Sutl^ifm^w VCl i y re g ton indicated (especially the lower basms of the 
It seems likdv hou l ^J lt »' u ^J 1 g. reat advantage, be thrown into immense sheep runs, 
the central and 5 °" S ° pini ° n was ba ‘ ed — ** experience in 

leeches certainly^ ^ ru extremity of the Himalaya. The curse of 

where the rainfall U gie 1 fH y ! n th ® more eastern sections of the lower Himalaya, 
that the ;'iat Wo ml ^ tha " to the ?ut Hodgson’s observation 
toral avocation i n the a . r 0 nc( J m,t ant of village life than an associate of pas- 

speaks of the dM of , th - e Him *laya, is certainly true. He, there/ore, 

home consumption^ 55 brC j 2 n ? ,n Smad numbers by house-holders- -and for 
sumed by thc hicrhr r r i m ‘lk and flesh, both of which are excellent and eagerly con- 
and is p^obablv^^idenW^’^i H !i furth ?- r remarks that “ the d^u closely resembles, 
that of th e lin L, _ . • with, the ordinary domestic goat of the lower provinces, 
Jattniahan* iLlrr P ,! 0 r nces ’ t lc larL;n gaunt roman-nosed, monstrous-eared 

in any part * Th<? < J , nkno * vn to these mountains, and unable to endure their climate 
prematuuelv' nnM \%J'£ mna ^ ri be conies in the mountains goitrous, casts irs young 
the moist climate of rd ^’ ex,St f s *, But , tl ? e goat (>f moist Bengal does very well in 
the upper region of thU n 1™ and lower lulls; and accordingly, I believe, that as 
lower IWions^rp in 1 1r! lls _ ,s indebted to libet for itc goats, so the central and 
l ast i» oriSnthVr d bted ? Rcn ^ al a ndT,char for thens, and that the d^u is at 
to Calcutta. ” oniT non domestic goat of the Gangetic provinces from Allahabad 
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f value when fK n * , . u ! e ha,r 1S coarse and turned to no use, the skin only being ' 
lie fa n* Una r i ; ,( ;^h is disposed of. The muzzle of the duff 1 is dry and hairy : 
mutant: the mi : the forehead considerably so : the ears largish and horizontal or 
nth but a vagu k 1 b ° rns - turned up sim pV backwards, without spiral twist and 
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of .. 
the 

pend. . 

with but a turned up simply - -- 1 _ _ 

neck spare • f|!i u j ^nough it be traceable enough in the anteal sharp edge : the | 
short iiaoPFs - long'sh yet full: the rigid limbs not short nor long, with high , 

Wo W( and Cl f"i', on,c . f % hoo ffB : .^'d- Ulstly, medial tail depre^d and nude 
- vately raised in the males. The eye pits muffled and groin-pits are 
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as invariably absent as in the other breeds; and the feet pits more frequently wanting 
than in any. The beafd is ample in both sexes, and the females always have horns 
and two teats and thfeir hair is Close and smooth. ” 

Fibre.—Under the paragraph which is usually isolated by the heading 
Fibre should be described the hair, pat, and pashm , as also the manufac¬ 
tures from these, with, in addition, goats’ skins. Since, however, these 
subjects are, by most writers, inseparably dealt with in conjunction with 
“sheep’s wool” and “sheep’s skin,” etc., it has been found impossible to 
pursue the recognised course which it is customary to follow in this work. 
The special chapters below on “Pashm and Pashmina,” on “ Wool, ” and 
on “Skins” will, it is hoped, be found to possess sufficient details to meet 
the wants of the enquirer after the nature of the Indian products of these 
classes, as also the trade in them. 

Medicine. —In Sanskrit systems of medicine, goats* milk is described 
as sweet, cooling, and astringent. It is said to promote the digestive 
powers and to be useful in hoemorrhagic diseases, phthisis, and bowel com¬ 
plaints. The bile of the goat is used in medicine either alone or in com¬ 
bination with those of the buffalo, wild boar, peacock, and rohitaka t Ish 
(Labeo rohia). Bilo is considered laxative, and is chiefly used for soaking 
powders intended to be made into pill-masses. The urine is used as a 
vehicle for the administration of the compound decoction or the root o\ 
Nardostachys Jatamansi (q . v . Vol. V., 338), while the flesh is said to be 
easily digested and suited to the sick and convalescent. It enters also 
into the composition of a gritci, the properties of which are highly extolled 
as a remedy for nervous diseases, and of an oil which is employed as an 
external application in convulsions, paralysis, masting of the limbs, and 
other diseases of the nervous system ( U . C. Diitty. According to Ainslie 
“ibe Vytians have a notion that goats’ flesh has virtues in incontinence of 
urine.” 

Food. —Goats 5 flesh furnishes good nourishing food, and is often laid 
on the tables of Europeans in India without the difference betw.en it 
and mutton being recognised. It is, however, comparatively hard and 
indigestible. Kids’ flesh, Dn the other hand, is excellent eating and tastes 
like lamb or veal according to the manner of dressing. The flesh of suck¬ 
ling kids is best, as they have their milk-flesh and are plump and tender. 
The milk is rich, sweet," and nourishing, and is considered by some as 
superior to cows’ milk. The globules in goats’ milk are said to be smaller 
than in that of cows’, and the milk is thence in a more perfect state or 
emulsion. 

Domestic and Sacred.—In North-West India, the hair is used for textile 
fabrics, ropes, bags to contan grain, and mats. The undercoat of 
certain goats is the material of which the far-famed and costly Kashmir 
shawls are made. Goats* skins are tanned and seni to London, and, > n 
recent years, to the United States of Amctica also. They are bought by 
curriers, dyed and dressed, and are largely employed in book-binding, 
glove-making, and generally in tine leather work. Goats are largely em¬ 
ployed to manure land by folding them during the night on certain areas, 
and their droppings during the day arc, in the vicinity of coffee estates in 
Southern India, often collected by children for a similar purpose. The 
goat has a habit of shivering at intervals, and this is taken bv the Hindus 
to be a kind of afflatus dtvinus. A similar notion was prevalent also 
among the ancient Greeks and Romans. In the North, one of these 
animals is often turned loose along a disputed boundary line, and where 
it shiver., there the mark is setup. The Thugs would only sacrifice a goat 
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, r , f „ . DOMESTICATED sheep. 

1 he 1 olio wing, taken from the Fauna of British India, are the distinc- 
twe^featmes of sheep y Conf. ■with Goats, p. 550) : - 

sho . !t / in 5 Asiatic forms. Suborbital gland and lachrymal fossa 

y present (wanting in Q nahura). Interdigital glands present on all feet, 
ngiiina g ands present. No muffle. No beard on chin, but frequently long hair 
on the neck. Mammae two. Males non-odorous. 

. , A 1 , stru 5 tural differences from the genus Capra (comprising the true goats) are 
sma 1, and one species, O. nahura, is absolutely intermediate. Both inhabit 
mountains and high plateaus, but the sheep keep more to open, undulating ground, 

1 goat to crags and precipices. The flesh of all wild sheep is excellent, the males 
n , evCr . saving the rank odour that is characteristic of goats.” ‘ The origin of tame 
sheep is quite unknown.” 

. Sheep, Eng.; Brebis, mouton, Fr.; Schafe, Germ.; Faar, Dan.; 
ochaap, Dut.; Casnfinro, Port.; Ovvzi, Russ.; Pecora, ovejas, 
Fp.; Far ,Swd.; Koyun, Turk. 
e P x iT~Bhe r a, m'henda, Hind.; Luk, Tibet; Bh-'ra, mihndd, N.-W. P. 
& Oudh ; Bher, chhatra (male), bhed (female), dumba, Pb. ; Avi, Sans. ; 
C rosjand, Pers. 

References.— 5 V. j Cm . Hutton, Cal. four. 

* a *) Bist. l.c.; Blyth, four. As.Soc. Bengal, l.e.,also Zoo. Sor. London t 
Buchanan Hamilton, Account Kingdom Nepal, also Journey through 
ysore, etc. ; Royle , Prod. Res. hid , articles Wool and Sheep ; Baden 
Pennell, Pb, Prod.; Shortl , Man . Ind. Cattle and Sheep ; Wallace', India 
in t V.V7 ; Simonds (Pests), four. Royal Agri. Soc. /., new series, iS6$ ; 
■Bternes, Travels in Bokhara: firman. Travels hi Siberia ; Youati on 
Sheep ; Southey, Colonial Sheep and Wool; Bischojf, Wool, Worsted and 
^hec-p ; Brown, British Sheep Farming ; Coleman , Sheep and Pigs of 
B/itain ; Fream, Moments of Agriculture ; Wallace, Farm l ire 
Stoek; Balfour, Cyclopaedia India ; Spans’ Encyclopaedia ; Encydopes- 
etc pf^ antCa * Norton, Cycl. Agri. ; Ure, Diet. Arts and Manufactures, 

^^^•"".Domesticated throughout the plains and lower hills of India, 
t 1 , e Himalaya to sub-arctic zones. Although nothing definite has 

si'rTtb Ut> l * e< ^ re £ ar d ,n £ the breeds of Indian sneeD, it may safely be 
lha ^ Ulte as cx tensive a diversity exists as in Europe, an assertion 
- will at once be realised when the immense size and the wide range 
un climate, soil, and pasturage) of the vast empire is taken into consider- 
ton. there are breeds that are tropical (of which some thrive in swampy 
regions, others luxuriate on vhat may be called sandy deserts), also warm 
emperate, temperate, and arctic races. Indian zoologists are now agreed, 
tow ever, that the notion held formerly cannot be accepted, that the Indian 
tb C( v domesticated sheep are descended from the great wild sheep of 
? • 11 f 01 *! Himalaya and Tibet/ Nothing, therefore, is known of the 
r-i fi j- lnc ^ an sheep. Blyth was disposed to regard the fighting 
ri;Iv 0 . P • _, as P oss ibly...derived from O. vignei. Hutton, while repu- 
fmm'n ai -^ 1 . a l ^ c Afghan domesticated sheep having been derived 
1 Vl gnei. says that, however much pasturage and other agencies of 

it -- 11 1Dn m ^ht fatten the tail, these could not add several verlcbrcr to 
fight -° ? S ° n s P ea ^ s . the barvtdl sheep, “as the hero of a hundred 
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vignei that it has been bred freely with tame shet 
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. Breeds of Sheep in India. 

As remarked regarding Goats, very liitie of a definite character has 
written about the sheep of India. Indeed, Hodgson’s paper on 
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subject. Buchanan-Hamilton furnished certain particulars regardingthe 
sheep °f Mysore and of Nepal, and Shores Manual of Indian Cattle 
ant heip ha* added a few particulars Most writers have contented 
themselves, however, by saying this and that regarding certain breeds, 
such as the I atna, Dumba, Meywar, Madras, Mysore, etc., etc , without 
apparently haying considered it necessary to detail the characteristic fea¬ 
tures of the animals so designated. Shortt’s account, if the illustrations 
can be viewed seriously, would seem to establish for South India certain 
well-marked breeds, and, doubtless, extensive diversities exist among the 
sheep of other provinces. But until an attempt has been made to study 
comparatively and to classify all the Indian breeds, the writings of isolated 
observers must be largely unintelligible to persons not intimately acquainted 
with the particular locality to which such special papers related Speaking 
generally, it may be said of, perhaps, more than half the breeds found on 
the plains of India, that they afford a kind of hair rather than of wool. 

J hey are reared chiefly on account of the mutton they afford, their fleece, 
like the hair of the village goat, being, comparatively speaking, valueless. 
In many respects, in fact, they approximate more nearly to the accepted type 
of the goat than of the sheep, and, as Shortt remarks of the Madras breed, 
they “resemble a greyhound with tucked-up belly, having some coarseness 
of form; the feet light, the limbs bony, the sides flat, and the tail short. 5 ’ 
In several of Shortt’s pictures of the breeds of South India, the rams have 
a long mane extending almost to the knee, while the rest of the body is, 
comparatively speaking, naked. Indeed, the “ hornless ram w ith mane 1 ’ on 
plate 14.of Shortt’s Manual would very probably be designated a peculiar 
diminutive bull rather than a ram. with, for the size of body, long antelope¬ 
like legs The ewes, in some parts of India, are often valued on account 
of their milking properties, and are thus to be found not in herds but as the 
solitary associates of village life,taking the place of the milch goat or asso¬ 
ciated with it. In the advanced agricultural doctrines of Europe, the pre¬ 
sence of horns may be said to be regarded as proof of inferiority, except, in 
the case of special breeds, but in India, it is the rule, rather than the excep¬ 
tion, for rams to have horns. The horned sheep of India are, at all events, 
not characteristic of, nor confined to, hilly country. Unlesssuperiority in the 
tropics should be determined in the future therefore, as governed by alto¬ 
gether different principles than in temperate countries, the vast majority of 
the breeds of India would have 10 be accepted as manifesting the entire 
absence of culture and selection. But such a conclusion would only be in 
keeping with the accepted notions of Indian writers on this subject ; indeed, 
the only selection that can be said to have taken place has been directed 
t° perpetuating and developing the horns. The chief interest taken in 
sheep by the nobility of India has, for centuries, been in the possession of 
nets employed as fighting rams. The formation of a large head, massive 
horns, formidable mane, and long, powerful hind legs might be accepted as 
direci adaptations towards that purpose. In fighting the ram rushes at 
its adversary with great impetuosity, raises itself like the fighting goat on 
its hind legs, and falls with a crash that often destroys the horns and even 
fractures the skull of its adversary. And what is still more remarkable, it 
is sometimes seen to develop a propensity to bite and to strike down its 
antagonist by the fore-feet. The shepherd never isolates the rams from the 
ew.s of his herd, and if he exercises any control over the progeny, it is in 
favouring rams a ilh large heads and powerful horns. The roWnising of 
the nose is 1 character less marked in plains than in hill sheep. The ears 
are often very large and pendent, and the tail exceptionally small, except 
in the sheep •laud tracts, which assume the condition of the so-called dumbo 
breed. Jne other feature of the sheep of many parts of India must, not be 
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omitted, for, although never satisfactorily explained, it is too frequent to be 
devoid of significance. From the throat dangle “ two long rounded pendu¬ 
lous lobules, from two to three inches in length, 5 * much after the same fashion 
as has been noticed regarding certain goats So far as the author can dis- 
co ye r these (externally) goitre-like excrescences have never been investigat¬ 
ed. they do not appear to be indicative of peculiar breeds, though they 
are more frequent in the sheep of certain tracts of country than of others. 

out although many of the sheep of India yield a fleece of hair rather than 
ot wool certain breeds give fairiv good wool. Of this class may be men¬ 
tioned the black-headed sheep of Coimbatore, the woolly sheep of Mysore, 
the sheep of large portions of the Deccan, of Rajputana, of the Panjab, 
ana in Bengal and the North-West Provinces the so-called Patna sheep, 
l wr ' tcr believes that there are possibly several very distinct 

breeds of large fat-tailed sheep (all designated dumba ), these should be 
classed as wool-yielding breeds. They have been crossed with the Patna I 
reed, with the merino and other imported sheep, and apparently with 
satisfactory results, though the improvement effected cannot be said to 
, a \ e p een . tasting. Some of the fine wools imported from Afghanistan 
an ersia are obtained from the breeds of dumba sheep, and this fact 
aving been ascertained many years ago effort was put forth to secure 
oc < of these sheep for breeding purposes. So far the result, however, has 
ecn unsatisfactory, for, when conveyed to the moister tracts of India, the 
a nail has been proved a source of danger. It is liable to disease, so that 
w?, e p S a could be produced in the natural habitat of this animal that 

uovila preserve its merit as a wool producer during successive crosses in 
«eh it was gradually developed into a condition suitable to the plains of 
!‘, c la generally, it is not likely to be of much value to future breeders. It 
br a ^ ln be sa id in conclusion that, so far as past experience goes, the 
a/ 0 5 °* ™ 9 st va ^ ue as Indian stock for improvement are the Coimbatore, 

„ ^ sore, RajpUitana, and Patna. But it may be added that, perhaps, the ‘ 
s,°* P crsons who have given this subject anything like careful con- : 
ver t T ?i'® em t(> mc ! ine to v ' ew ^at except in certain tracts, there is j 
tha^ * 6 “®P e of India as a whole, becoming of much greater moment I 
* lt present as a country of woo! supply. Interest is far more keenly I 
bo-N* towarc ^ s t facilitating importation from the mountainous countries 
* eringcm India, than in any material improvement of the wools of the ! 
P - ms. I hat these wools can be improved there is probably little doubt. ! 
of rc ^ c ! ean bness in baling, more care in assorting, and the development 
imn lte Preference to parti-coloured or black stock would greatly 
corn^ 6 * * e W0 °^ trac f e of India,. But that India can ever hope to I 
^ j ipete, 5ay, with Australia in wool production, would seem a pure hallu- ' 
i .m« ,0n . w ,lc ^ c °uid only be entertained bv persons ignorant of the high 
th P? rature anc * oxtrerae humidity of vast tracts of India. The questions, 
the sh^VT ? eem w °rthy of solution are — ist % the possibility of educating 1 
no\» f* 1e ^ heras ’ n not,on °f advantage from improvement within their 
ext »nd ,eVei u no ' v * anc *» when this has been attained, the desirability of 
DernV 11 ^ l . .Piping hand towards them in the supply of acclimatised and 
■Jr 3 lan ontly iniproved stock. To expend large sums in the distribution ' 
^ ree rams would seem the least hopeful course, for, unless these I 
to ar ^ P eriodic ally repeated and for many years, tlu- progeny are likely ' 
i° no^ Ulre ° nlV a wea ^ ness of constitution calculated to operate in the 
^ / rant ni >nd more prejudicially than otherwise. In the writer’s opinion i 
N-r’ Cl . ex P erirn ont, and one that might not only, by example, lead the 
r J - ne shepherds*towards self-help, but would afford the stock from which 
0 |- 11 1 ? af f vances might be made, would be for Government ^in the absence j 
puvate enterprise) to own large herds of sheep in certain selected tracts. I 
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1 he sheep in each case should be the local breed. By selection and 
elimination the flock might easily be brought to the condition of white 
wool yielding. The produce might then be sold in the open market and 
the sums realised freely published. After yeafs of this experiment, and 
when others had been induced to follow in the new system, the time would 
arrive for the further step of crossing the various native breeds, and even for 
experimenting with foreign breeds. The course which has far too frequently 
been pursued in India might not inaptly be characterised as similar to an 
attempt to improve the breed of horses by crossing the costermonger’s 
apology for that animal by the most expensive pedigree race-horse. No 
progression can be made Till the defects of the indigenous stock are first 
eliminated. The records of breeding in Europe abundantly establish the 
necessity and utility of this dictum I.t has been said of certain rearers, 
that they have taken a flock of the most depraved and mongrel character, 
and within a very few years elaborated by “ weeding” and careful cross¬ 
ing within the flock, a stock of high merit and robust constitution. No 
such experiment, ro far as the records of Indian shecp-rcaring testify, has 
ever been performed in this country. With sheep, as with tea, sugar-cane, 
and nearly every agricultural product that has secured recognition by the 
Europeans in India, tl e indigenous stock has been wastefully ignored. I hat 
such a course was justifiable may be admitted at first sight, when the 
gre at inferiority of the Indian stock, as compared with the European, Ameri¬ 
can, and Australian triumphs of scientific agriculture are taken into consi¬ 
deration. But that acclimatization of exotics is the only, or indeed the 
most direct, way 10 improvement, surely no one will uphold who has g»\en 
the study of animals and plants under domestication even the most cnsu< 
consideration. Improvement to be lasting must work from indigenous 
towards exotic stock. This being so, the necessity for fuil particulars re¬ 
garding the indigenous sheep of India will be recognised as the first and 
most natural step. All that can at present, however, be furnished is a few 
jottings under the names used to designate certain breeds. 

I. Rajputana (Meywar) Sheep.— These are the finest and largest 
sheep in India, and many of them are annually sent in droves to different 
parts of Upper India for sale, so that the same breed is frequently de¬ 
signated Delhi, Hansi, and Tattyghar sheep. They have a poor wool, 
but the mutton is large and they get fat quickly. Their flesh is, however, 

somewhat coarse. . ... , ,. u 

U. Bengal and Patna Sheep.— The former is very inferior, but the 
latter is one of the best Indian breeds. Patna sheep are light-fleshea, but 
with wool of fair quality ( Conf. with pp . 617,635). They come early to 
maturity and are good and rapid feeders They are exported over 
most parts of Bengal, and even to some of the Madras districts, and tac 
rams are much used for improving other breeds. For crossing with the 
Dumba and other breeds Corf, with bp . 575 » 580,584, 586 , 587 > 58 ' 7 > 6 ? 7 > 610. 

Hi. Madras Sheep —This breed is found in Cbingleput, parts of Kistna, 
Godavcry, Ganjam, Arcot, Salem, Trichinopoly, Tanjore, Madura, am 
Tinnevelly districts These sheep seldom exceed 22 to 28 inches in height, 
and are covered with short coarse hair, the prevailing colour of which is red 
or brown. A number of them have black heads, legs, and bellies, and broken 
colours also appear. Many have, like the Ncllore sheep, pendulous 
lobules hanging from the throat. A variety is sometimes met with in 
which the rams are hornless, and the throat and foreneck covered with 
a thick shaggy coat oI hair extending like a frill from the throat to the 
breast and often reaching to the knees. Neither the Nellor. nor the Mad¬ 
ras breed furnishes wool or hair fit for textile purposes {Shorlt). 

IV. Nellork Sheep. — A breed of sheep of very large ^izc is lound in 
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Nellore. It, however, differs but very slightly from the red sheep of Madras 
generally. A good specimen may stand 30 to 36 inches in height, and 
it wel fattened will scale when alive from 80 to icofb. It is, however, 
rather tall and leggy. The prevailing colour is white or a light brownish 
white with black points; the body is well covered with short fur, and a light 
trill ot hair frequently surrounds the throat and front of the chest in the 
males, c^ome are said to have two long rounded pendulous lobules, from | 
2 to 3 inches in length, hanging side by side from the throat. The tail is 
snort. The ram has twisted horns of moderate size; the ewe has no 
horns (Shortt). 

\. Coimbatore Siieep. —This is known as the kurumba breed. It 
is a wool-producing sheep. The animals belonging to it are small, the 
rams seldom exceeding 26 and the ewes 22 inches in height. The pre¬ 
vailing colour is white with a black head. They have very fair fleeces, 
ie staple being from 4 to 5 inches long. The fleece usually weighs from 
1 to 2lb, seldom over 3ft. The rams have long twisted horns; the ewes 
are hornless. They fatten well and the mutton of gram-fed animals is 
exceedingly rich and well tasted. The weight of the live animal ranges 
r f 0 ™ 5 ot° 6oIb, and is very seldom over 8olb. Professor Wallace says 
ot this^ breed that he saw specimens with half or even the entire coat black. 

e observed stray specimens of the breed now and then far up in the 
southern Maratha country. He. adds, “ Where the character of the land to 
ie east changed abruptly to hard and poor soil, the breed of sheep 
c anged with it to the inferior, but no doubt hardier, brick-brown variety. 5 
VI. Mysore Sheep. —This also is a woolly breed. The prevailing 
co out is from a light to a very dark grey or black. The rams stand about I 
a inches and the ewes about 23 inches in height, and the ordinary live 
vveight is from 40 to 6olb, but gram-fed wethers may scale up to Soib. 
in \ * eCC ? never exce eds 3 or 4ft in weight, and the staple averages 3 to 4 I 
c ics in length. The rams have large heavy horns, wrinkled and encircled j 
u wards, and with the points directed inwards and forwards. The ewes j 
in 4, us . *y h°ndess, but some have light horns seldom exceeding 3 or 4 
e es in length. This breed furnishes the best fighting rams of the 
p.ams ot India, and for this purpose they are much sought after by 
aja is and Chiefs. These rams with good feeding often attain a height 
3 vi t eS and a weight of over 100&. 

II. Bombay Sheep.— The reader will find a reference to the Deccan 
J e P anc * to the efforts that were put forth to improve the stock fifty 
wbM ° n P a £ e 579 * One qf the earliest notices of Deccan sheep, I 
in ! -i ij? flter ^ 1as discovered, is the brief mention of them by Dr. Hove . 
j* 7 * e sa y s the people of the Deccan : “ Of sheep they had some, 
the fineat that I saw in India, with long wool, which was 
(h .Jr VV1,t ^ as finest Guzerat cotton. The inhabitants make | 

c cr r c v ' er i n g from this wool, and although they are made up to- 

I, -; .°i fi " uc k * ex tiire, yet remarkably light in proportion. I am rather 
l < hat nobody, either at Surat or Bombay, took notice of such a 
. .... . . . , * *ch might, in 

says that 1 
in the direction of 1 
numerous, especially in | 
To the west, in the South Mara- 
lack, but white patches, and even white | 
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IVoLDf 1 * n a ^ ou ^ twelve hours’ rail from Mad: 
the n«; ui ar ? e black sheep predominate and are 
t c neghbourhood of low rocky lulls “ 

sheen o" try ’ Shec P are mostly bi 
\r;. a , ppeflr at times.” 

. VUI ;. n bp.m. Sheep. 
sheep, which are horned < 

«« larger in size than th. 
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fatten more readily than Tibetan sheep, and are imported largely into 
Darjiling and Jellapahar. The wool is of a coarse, hairy quality. The 
other breed in Nepal is known as the ranbaria. These run in flocks on 
mountains and forests, and are almost wild. They are smaller than the 
ghorpalla , with common looks, common wool, and coarse mutton ( Joum . 
Agri.-Horti. Soc. 9 hid .)♦ Dr. Buchanan-Hamilton figures the sheep 
used on the higher ranges of Nepal for carrying loads. It appears to be 
the same animal met with all along the Himalaya, and which, in Tibet, is 
often called the bisa. It has four horns, the middle pair erect and diver¬ 
gent, like those of some goats, and the lower reflexed, with the tips curving in 
towards the eyes. The face is exceptionally long, black, and the nose very 
much arched. This appears to be the hunui sheep, more fully described 
below under the section of Himalayan and Tibetan sheep. 

IX. — Himalayan and Tibetan Sheep. —Mr. Hodgson gives the 
following particulars regarding the breeds of this region : — 

1 ST, Hunia.—T his is the hur.id of Western and th chdluk of Eastern Tibet. It is 
a tall graceful animal, black-faced and polyccrate ( =many-horned), and is the univer¬ 
sal beast of burden on the higher snowy ranges, being docile and^ sure-footed, it 
appears lo be the bisa sheep already alluded to under Ncpd . ra . u% '.‘j^ 

animal 4 to dh feet in length from the snout to the vent, and 2\ to 2, feet in hcijit. 
Th" maximum IcnAli of ISc horns is 18 to 20 inches; they are present id both sees, 
or u all even r.au !y uWent from the female, always present in the male. I hey are 
much SSSara consequently separated at base. 

so much so as to describe a second nearly pe-f-rt o cte. JMthag'Ujt o utk .crew 

depth^mo^eraSTwSlth^and^onmder.tde oblique n..,zrlo which 

shows'not the sliffhc-t sign of nudity or moisture, and h “ ^ ttie ‘ wifd race, 

1 irrralb’ umvards. “The nose is moderately arched but more so than m jne wua rate, 
and til" forehead is It . 1 less broad than in the argalis, being slightly arche 

both lengthwise and across.” It will thus he seen that Hodgson compares tins 
breed to the Great Tibetan Wild Sheep (O. hodgsont or O. ammon al it was 
formerly known-the Argali of Pallas. The longish, narrow and pointed ears, 
Hodgson continues, differ from those of the wild race, only by >eln ? P at la 01 
wholly pendant, whereas in the wild race they are erect or horizontal,and much moie 
mobile.’ I he eyes of the liunia, are of good size and situated near to the bast of the 
horns and remote from the muzzle. The neck is rather thin and short. The bo ly 
moderately full, and elongate. The limbs long and fine, harcHyh?J 0 W The 
wild race. The hoofs compressed and high, the false hooU small a , i a 

feet pits are common to all four fet t and provided with a distinct & a } .1 

specific secretion, which is viscid and aqueous when fresh, candied when rv,. 
void of odom . “ Not so the secretion ol the groin-glands, which m the*'*• =°" 

soicuous anti yield a greasy, fetid, sub-aqueous matter, which passes off const y 

a vaguclv defined pore, quite similar to that of the axine deer but less definite in 1 » ^ 

than in tne rue antelopes ” “ The possession of these organs has been denied to t 1 

sheep by most writers . >y The tail of the hunid t continues Hodgson, is invariably 
short, though less remarkably so than in the argalis yet still retaining the same 
essentially deer-like character. “It is cylindi ico-conic, and two-thirds nude below, 
differing little or not at all from the same organ in the several other tame races ot 
these regions, wher« long-tailed sheep are never seen till you reach the open plains o 
India; and, as upon those plains nut only are nil the sheep long-tailed, but a unions 
or monstrous tailed sheep a e common, whilst the latter also are totally unknown in trie 
hill > it is a legitimate into ewe, that this caudal augmentation in most of its phw ; '» ,s 
an instance of degeneracy in these pre-eminently alpine animals.” It is, therefore, ne 
adds, “vain In !nok in the wild state for any prototype of the macropygean breeds, how 
great soever be the historic antiquity.. 


great soever i>«- the Historic antiquity ot the aumbas. 

1 hi; fine hi eed, sayr. Hodgson, is characteristic of extreme dor ility, superior size, 
graceful foim, .slender horns (often four 01 more), and by the almost invariable mark o 
0 black face. I hey aic nearly always white, a wholly black sheep in this breed being 
unknown. I hL genuinely Tibetan race cannot endiv e the rank pasture or high tem¬ 
perature of the jud- Himalaya south of the C.vhar, or xta-nivean region of thesehills 
v.here Vegetation and temperature aic European and quasi-Arctic. It does well in the 
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Cachar, and may be fattened or bred with care in the central region at altitudes not 
under 7,000 feet, where the maximum temperature in the shade is about 7°°. t( Jt is a 
hardy animal, feeding freely and fattening kindly. Its mutton and its fleece are 1. >th 
excellent in quality and very abundant in quantity, so that 1 should suppose the animal 
well worthy of the attention of sheep-rearers in cold climates. I he wool is of the kin 
called long staple and has been valued at S pence per pound {see 'Jour. Agri.-IIorl. 
SOC., V.yPt. IV.yP, 205). 

2ND, Silingia. — The siting sheep or pehikol Eastern Tibetand of Siling. Faste> n 
1 ibet, says Hodgson, is the kham of the Natives. It is a vast plateau, less elevated, 
less rugged, less cold, than the central section. Towards Assam, for example, in the 
valley of the Sanpii (or Brahmaputra) rice is grown. Siling or 'I angut is a colder and 
loftier tract of country than the Kham generally, but the mean elevation of the Kham 
or the home of the siling sheep may be put at 7,000 to 8,000 feet. H odgSO n regards 
Silmg as identical with the Scrica regio of classics. Serica or Sinica is, he says, 
... ... n to 
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uropc 
ult the 

remarks under Silk regarding the Serica regio. {Con/, with Vol. VI, Pt. Ill % 22.) 

1 he silingia or sheep of Siling is nearly as common as the hunui in Kham, but 
less so in Utsang, and nearly or quite unknown in Nari, where the hunia most abounds. 
It is a delicate breed, both in structure and constitution, compared with the hunui, 
and though it will live and procreate in the Cachar 01 northern region ofthesub- 
Himnlaya, it is rare there and unknown south of it. In Nepal I procured my speci- 
mens from the Court, which imported them from Lassa : in Sikkim from the Barmukh 
Kajah, who procured them from Kham. All parties with whom Hodgson had dealings 
extolled highly the unrivalled fineness of the fleece, trom which the Chinese and the 
People of Siling manufacture tuszndmdlulah, or the finest woolh-ns known to these 
regions, save such as are the produce of European looms. The wool has been ex¬ 
amined by competent authority, and is derlaied to be ot shorter staple than that 
of th h uni a, but suitable for combing, and worth in the market about the same 
price as the hfmid fleece. Of the merits of the mutton, the Tibetans and people of 
Sikkim laud the flesh as highly as they do the fleece. 

1 he animal Ls very similar in general appearance to the hunid, but is somewhat 
smaller as well as of slighter make. Head moderate-sized with the nose considerably 
but not excessively arched, and somewhat slender, trigonal, compressed and wrinkled 
norns, curving circularly to the sides, but less tensely than in the hunid, and the flat 
smooth points reverted backwards and upwards. I he ears are fairly lengthened (4 to 
4 v inches) and pendant and the deer-like tail slightly elongated. 1 he colour is usually 
white, but sometimes tinged with fawn especially upon the face and limbs; black is 
perhaps less rare in this than in the hunid breed. Hornless females are lairly frequent. 

3 RD> Barual.—T he Barwal is a cis-Himalayan breed, and the Ordinary sheep of 
the Cachar or northern region of the sub-Himalaya, wheic immense flocks are reaped 
by the Gurung tribe, in all the tracts between the Jiimla and Kirarit. Hodgson 
says it extends in fact from Kumaon to Sikkim, or even still further beyond the western 
and eastern limits. It is especially the breed of the northern cis-Hnnalayan regions 
and although its strength enables it to live pretty well in the central region, vet it is 
seldom bred there, never in the southern region of the hills nor on the plains 01 
India, the heat of which it could probably not endure. The barwal {barual) is the 
great fighting ram of the bill tribes of India. The hero, says Hodgson, of a hundred 
fights, it has great courage, vk'oious frame, superior size, and enormous horns, 
covering and shielding the entire forehead. He is thus more than a match for any 

•^ e,8 r 1! ? {li S eno ns breed of sheep, and a terror even to bulls. In point of size 
us snghtly inferior to the hunid, but greatly superior to it in build, massiveness, and 



d^cn. v:r \\‘5 rtl iboi liDet;" neck is soon anu - • 

md d A lc hmbs fc supported on high short hoofs” are rather clevat< 0, stroni 
pcn *. Both sexes have horns, not a tithe of the females b.-mg void 
nhll! v and . . ntotos scarcely ever without them. I he horns are inserted without 
- 85 * antl »n Contact on the crest of the frontal? or top of the head, which they 
^ £? V j Cr ; an d they are difected to the side with a more or less tense and p“i • *ct 
m old age is sometimes repeated on a amallcr scale, but ordin.mly the 
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smooth Rat tips arc directed outwards ; “ the cross furrows or wrinkles of the burwaPs 
horns are as decided and lieavy as in its wild prototype,' 

** The flesh and fleece are both very abundant but coarse, well suited to the wants 
of the lusty, rud**, and unshackled population of the Cachar, but not adapted probably 
for foreign exportation or exotic rearing. By far the largest number of the rdhrts 
or coarse blankets and serges, manufactured m the sub-Hiroilaya, and extensively 
exported therefrom for Native use, in the plains of India are made from the wool of 
the 6ani.il , which, likewise, entirely and exclusively clothes the tribes who rear it, 
and make the rearing of it their chief and almost sole occupation. The Gurungs, 
especially, are a truly shepherd, though not a nomadic, race, and they, it is prin- 
cipa'ly, who breed the barudl , feeding their immense flocks near the snows in the 
hot weather, further off the snows in the cold weather, but never quitting their own 
proper habitat as well as that of their flocks, and which is the northern division of the 
sub-Himalaya. Coarse as is the wool of the bar Adi it is very superior to that of 
the Indian plains, and being of the long stalled kind, the animal might possibly 
prove a valuable addition to our European stores, either for the wool or for the flesh 
market, the barudl being of a hardy constitution, averse only to excessive heat, 
and feeding and fattening most kindly. The colour of the breed is almost invariably 
white; but reddish or tan legs a id faces are sometimes found. 

4TH, Cagia (Icagia OR kAoYA)— This is the characteristic breed of the central 
region of the sub-Himalaya so far as that region can be said to have a breed for its 
rank pasture, and high temperature are very inimical to ovine animals. “ 1 here aie 
few sneep in the central billy region, and none in the lower, till you rc.i h the 
open plains, and there if found a widely diffused breed, quite different in i^s super¬ 
ficial characters from any of the hill ones. What sheep are reared in the central 
region of the hills are of the cdgia breed, but rather by hotw holers than by shep¬ 
herds, and lor their flesh rather than for their wool. I he cagia is .1 complete 
barudl in miniature : yet like as the two breeds are, each has its own region,.nor dot* 
the great difference of size e.er vary or disappear. Nor are there wanting other 
differential marks, such as the full-sized, pointed, and pendant cars of the edgta 
and its shoitcr stapled and finer wool. The cdgia is a small, stout, and compact 
breed, posse -d of great strength and soundness of constitution, impatient only of 
heat, and that much less so than the preceding breeds, eminently docile- and tractable, 
affording mutton of unequaled qunlby, and \\ool not to be despised, yet to be praised 
with more qualification than the meal.” 1 his is the animal seen around Himalayan 
hill stations and which affords the better qualities of mutton eaten by the European 
dents; but the Tarai and even plains sheep are also driven up to the larger hill 
stations, where a large demand exists for mutton. 1 he wool is of short staple but 
considerable fineness, though inferior very much to that of they tlingta and some¬ 
what to that of the hunid, but superior to the wool of the barudl in fineness, though 
not equal to it in length of fibre. The people of the central Himalaya, to which the 
cdgia sheep is more especially restricted, dress almost entirely in cottons, ana 
consequently do not much heed the fleece of their sheep. In Nepal, however, the 
Newars manufacture its wool into several stuffs and often mix it with cotton. 

The cdgia sheep is a handsome bre d, but the head is too large and the legs too 
short. The eye is small and pale caloured ; the ears Iongish, pointed, narrow and 
; endan^ ; the body is full and deep; the tail short and decr-like; the nose ouiy less 
romani l th in in the barddl ; and the horns, only inferior in thickness to that of its 
more alpine neghbour. The cdgia is thus but slightly less armed than the baruul , 
but he is rarely uv-d as a fighting ram. The colour is very generally white. Some 
few avc black or achroous yellow, and the young are apt to be of the last named hue, 
but turn white as they grow up. The males are almost invariably horned, and the 
females frequently so. Polycemte varieties seem unknown in the cdgia as in the 
barudl breeds, thou; h frequent in the hunid and by no means unusual in the sUi'ngia* 
Hodgson adds that while fomah , in all these breeds may be polled or not, they 
uniformly manifest a character that is remarkable, vis., the nose in none of the breeds 
is romanised in the females. 1 he presence of two teats Hodgson gives as generic 
in the sheep and goats, but he states that in the cdgia sheep four teats are by no 
means unusual. 

5W, I hk I ‘ rat Shejo’, H odgson says, is Identical with that found all over the 
Gangetie provinces, and i characterised by medial size, black colour, a very coarse 
but true ffeec.v, frvqimnt absence ot horns in one or both rexes, a nose romanised 


amply, vciv laigpi dio< 


ping ears, and a long thick tail frequently passing into the 


monstrous dimiba “bussol. 

In conclusion it may thus be repeated that Hodgson’s trans- Himdlayn 
sheep (the hunid and the silingia) arc, like his trans-Himalayan goats (the 
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u rp .f^ ar sll P e rior to his cis-Himdlayan (or Indian alpine) 
f l* » j iese animals. Efforts at breeding should mainly, therefore, be 
Tihptn °wards acclimatising on the soutliern or (Indian) slopes these 
ns nl 0 V l e «\? V securm g a larger supply of the Tibeten fleeces than 
as ii lcac " ‘Horn. Any idea of expanding the Indian wool trade would, 
•ihnvp LCI ?r’T b j^ reat ^ reta rded by ignorance of the breeds briefly indicated 
from rVi , .ia cannot acclimatise and develop new Himalayan breeds 

norf a C ] } li . Hl( \ an .d silingta sheep, it should, by increased facilities of trans- 
Tibetan \vool ^ laterC0u tse, endeavour to draw on the large supplies of 

Xonh 7 l \ lK v AND Sheep. —These are frequently brought into 

mi 1 ncila » an d a few are sometimes imported into Madras as curiosi- 
cre'it ar ? ar S e s ^ lec P» but their chief peculiarity is the development of 

tAn io Pa 8 ? S one ither side of the tail, or at its root. From Afghanis- 
rtservo' erS, p 1S Sa *^ be the habitat of these animals. Their tails form a 
when ff 1 - nCe a store °f nourishment is drawn during the winter months 
are trout l Cr . JS scant y > but in the warmer climate of India they frequently 
ulcerate as . tails, if not attended to and kept clean, are apt to 

of the c cU1C * b ecom e infested with maggots. It is said that in some parts 
car rv i/ U A ^ ta ^ & rows * 0 suc b a size that the animal is not able to 
weight \i ^heeded carriage is, therefore, constructed to carry the 

HoHo* 11 b *-" e animal drags after it wherever it goes (Hutton). 
essent'rl ^ 0n ca b s this the piichia sheep {pitch a tail*, and says that its 
its devinf rU< ^ Ure con ^°. rnis entirely to his definition of the genus, whilst 
mountain° nS ln subordinate points from the wild and lame sheep of the 
believed th ar ° entlre ly to domestication. Hutton, on the other hand, 
descends ? nur ubcr of vertebra in the dumba precluded it from being 
uuitton f r °T ^ vi & ne * a t least—the wild sheep of Afghanistan. The 
ton from ^ese animals is said to be’very coarse. , 

j n . # Improvement of the Breeds in India. 

^prov C e ?n ntinUa / ion °^.^be remarks already made (pp. 567 —5 70 ) on the 
of dome t^ nt s b ee P> it may be said that Hodgson briefly details the effects I 
tail, in ] e TC ?* lon °f sheep to be, to augment exceedingly the size of the j 
the\noh’lt thickness, one or both, to increase the size and destroy | 

sive horn 1 ^ 0 ./b. 6 ear * an d to diminish the volume of the naturally mas- 
nisin^ of S f’| U , ntl they gradually disappear in one or both sexes; the roma* | 
in the v ild^c Uose \ °. ut °f a H proportion to the ‘ modesty of nature,’ as seen 1 
domestic- 1 n £ a further and hardly less uniform consequence of 

have taken n? • ^ oes not > how'ever, follow that all these modifications ! 

°f thv I'nron acc . ln an y one breed. Thus, for example, in a large number | 
thickened. T)” ‘ recc * s ’ the tail has by no means been either lengthened or 
remarkably n .Peculiarities of a breed when once acquired are, however, 
alludes to tV S f StCnt or? asIS technically called, "prepotent.” Darwin 
and Ancon bn-/fV ^P^tedly, and in connection with the Manchamp 
we should hqvk S 1 sa > s « bad these <<r originated a century or iwo ago, 
— e na d no record of their birth ; and many a naturalist would I 
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they had each j ns,slecl > “specially in the case of the Manchamp race, thai 
ginal form 5> , 1cen ded from, or been crossed with, some unknown abori- 

cated animate 1 would thus appear th.it tho racial characters of domesti- j 
Cxr ^ ni, ^b^ almost be said to manifest very nearly as strong a 


persistenc 


vhat 
get her, 
Cr °ssinc 


y as 


is more 4 most . °f the specific distinctions of wild species. And j 
Mbit* 0111,:ir ^ ca bl e the races of sheep, for example, when mixed lo- 
qM a P r °uounced clanishness that is inimical to spontaneous I 
comn.T, .?**'** °* a particular race seek out and prefer each 
* ' to that of any others of the herd. They also continue to I 


also continue 
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select the food most nearly akin to that on which the breed was first reared, 
so that a mixed herd of different races, if left free on the pasturage, breaks 
up naturally into sections which correspond to the ir racial distinctions. Cross¬ 
es between breeds also manifest similar peculiarities to what may be seen in 
hybrids between wild species or between a wild and tame ancestor. 1 he 
peculiarities thus produced would not, for example, be expected to be so 
persistent in the progeny, as the spontaneous characters that have appeared 
and been nurtured in the development of breeds. It may in fact be said tha 
the peculiarities of crosses tend rapidly to return to those of the .ancestor o 
greatest prepotency, and rarely assume racial or fixed proportjons until 
after prolonged and repeated crossing and careful selection. I he birth 
races is thus due mainly to selection from useful variations and to the cross¬ 
ing of such variations, within a breed, until the characters desired become 
fixed and developed into what, in time, is recognised as a new breed. 
Crosses between distinct breeds, which are intended for the butcher, arc 
mostly repeated in each individual, instead of perpetuated. 1 ncse an 
many such considerations have become the axioms of successful rearing o 
sheep in all parts of the globe. Disregard of the crucial features of th s 
subilct has doubtless, largely caused the failures that have been experienced 
in Indian expeiiments to improve the breed of our sheep. It » .mposnb£ 

klmatc! ^n^the 'pasturage!* Failure w L in many cases 
thus inevitable. The early experimenters in Australia very properly 
seemed a hardy stock, before they proceeded to improvement Similarity 
of climate and herbage to that of their country was recognised as the first 
consideration. Attention was thus turned to India (see Youatt; also Royle , 
Prod Res,, 16S) for the first stock, but not to the superior breeds of the 
temperate Himalaya. The poorer races of the warmer and drier tracts 
were seen to be more appropriate. Once these had been acclimatised, 
an untiring energy by selection and crossing produced in time the final 
purpose, and the sheep runs of Australia can now claim a position in the 
world’s supply of wool second to that of no other country. As with 
Indian rice, improved into the famed Carolina paddy, so it might almost 
be said with Indian sheep, developed into the highly prized stock of 
Australia, Indian agricultural reformers have thought it alone necessary 
to bring to India these much prized triumphs of scientific progression. 
The failure in both cases has been equally complete. And disappointed 
and disheartened the possibility of improvement has practically been 
abandoned. So uniformly ha's* the writer urged the necessity of a more 
intimate and detailed- knowledge of the actual condition of the products of 
Indian agriculture, that that theme may be said to pervade every chapter of 
this work. Until, however, we thoroughly understand the peculiarities of 
our Indian breeds of sheep, we are no in a position to try the experiment 
of improvement. We must know not only the external manifestations of 
our breads, so as to be able to recognise them, one from the other, but we 
must fully appreciate their proclivities. And into this category must un- 
doubt cell) be placed the careful study of the relationship that exists between 
anv given race and the climate (heat, humidity, etc.)-, and pasturage of 
the region in which b is at present most successfully reared. Nor must 
the purpose for which it is bred be forgotten. In many parts of Inda 
sheep cannot be produced as fleece- yi el tiers ; their value lies in the quality 
of the mutton and the utility of the skin. In other tracts the fleece is of 
primary importance, while in many sections of the Himalaya a race of 
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cmalSiio ' ^? ur horns and which possesses none of the good 

valnpH ^ ie V i!^ r WOU f be looked for by the European farmer), is 
bnH • S J )eas f s ? burden. Dr. Buchanan-Hamilton says of this 
* * n 4 , e P al T > tj iat a good wether has been known to carry a load ol 
n f^/or 0U1 l?- S ’ * n ma y be said two chief sections are recog- j 

i on c ? rdl .P£} 0 *be character of fleece, viz., long and short. Of the 
Tot? • Mr* blowing arc the chief breeds—Leicester, Border Leicester, 
dnl. SU ° i b- 11100 ! 11 * Kentish, Devon Long Wool, South Devon, Wensley- 
timipH .n v kOs f°* nm0n - Of the short wool the following may be men- 
R\r>!'in’a c ° r< ^ ^own, Southdown, Shropshire, Hampshire Down, Suffolk, 
certain k °! nerset > ar »d Dorset Horned, and Clun Forest. But there are 
farorl m recds .peculiar to mountainous tracts, such as the Cheviot, Black¬ 
mon- Tk nt f ,n> ^erdwick, Lonk, Exmoor, Welsh Mountain, and Lime- 
are so Tk true mountain breeds are nearly all horned, or the males only 
in whirk Ki. 0n y homed plains* breeds are the Somerset and Dorset, 
spoken f 0t l sexes possess horns. Hornless sheep (as in cattle) are 
sometim° aS P°P c d, but in certain hornless breeds, by reversion, horns 
Thic ; c eS a PPf ar > as, for example, in the Hampshire and Shropshire, 
words fr rall Y ta * <en as proof of descent from a horned stock; in other 
Df t 7 ° A ,: polled condition not having been rendered sufficiently pre- 
rip*orr AS ^ r * Spooner expresses it (Jour. Roy. Agri. Soc. Engl., XX.) 
the o V US m,£ ’ 5 I s necessary to eradicate the tendency to horn and 
index d .cts which these structures maybe taken as the truest 
cm m i • 4* 1 ” rea ring for the butcher, the conditions desired may be differ- 
re'ircr C l In rf e< ^ °PP osed to those for good fleece-yielding. The English 
0 f £ . i ? as f i, ou ?“ ' l more profitable to forego a certain amount of quality 
affnrrJl in r • ^ development of a good and quickly fattening sheep that also 
has bcp a ; Ir ^ ? ood wo °L In Australia, on the other hand, the wool alone 
of Mf - n Cle ? nie d w °rthv of consideration. Accordingly, several new breeds 
nu ; (1 J n ° s beep have been developed apparently on Indian stock. The 
care * - e eri i n ° . ee P ( attens very badly and yields a comparatively useless 
en ihl^'f Ut 11 Can b ye * n a dry season on a scanty pasture, and thus is 
is def^'‘ t0 .P roducc . good fleece where other animals would starve. It 
ten - t . ,c . n ‘ m the principle of early maturity and general propensity to fat- 
anC ls ' therefore, not a profitable breea where the meat market is a 
necessary consideration. 

seen bow essentially the first step towards the improve- 
of e ‘ t* 11G * nc ^' an breeds is the thorough investigation of the character 
S I° C L. The great majority of Indian breeds are horned and, 
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j- . > "''Ttuvci, ot* rigorously 

dem'v'nftv ,* 0 f^°i SG °b a lrnost any other sheep-rearing country. The ten- 
unfrivoumhi St j C * bas, therefore, to be investigated, the prognostications of 


unhv.uif^i i i uiciciui c, iu oe investigated, tnt progiiuau<.<Auu 

and rr • 6 de P ar ^rcs fully understood, and the methods of sclei 
" ,IU uossmer u-kn.n _ <• * . « .... i • 


Prepotency. 



^^by stock on which to conduct the further experiments at cross- , 
^ vv 1 h superior foreign races. In this direction nothing whatever 1 


breedi 

Has been done 
no ’ * 

by iudiciou 

? nd most pcrf< .. 

bough c 



ubt l .. ' R °We many years ago wrote: “ Some amelioration might, « 

e effected in the wool-bearing flocks of North-Western India 
treatment, nutritious diet, and careful selection of the healthiest 
l Jl r<; ‘I specimens procurable m the country. Yet as the progress | 
re ,. ,- k nain, would be slow,and, perhaps, not sufficiently great in i 

ew are likely to attempt or to persevere in such an undertaking I 
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In all experiments hitherto performed in India, it must be admitted, the diffi¬ 
culty and danger has been found to lie in the chief responsibility devolving' 
upon Government. The noblemen of India take little or no interest 
in sheep-breeding. There is no private enterprise to cope with the great 
problems that have to be solved. And in Government there is no guaran¬ 
tee of continuity. Experiments are often started under the supervision of 
an officer well qualified for the undertaking. He has scarcely commenced 
when, through the necessities of the public service, he is transferred to a 
remote part of the empire. His successor takes no interest in the subject, 
and the Government, in time, getting tired of a fruitless expenditure, 
abandon the experiment. Time passes by, and some officer more en¬ 
lightened on this subject than h : s contemporaries, recognising the possibi- 
lity of great improvements, proposes (perhaps in ignorance of past failures; 
to conduct the self-same experiment. If undertaken, the result is as before. 
This is no imaginary picture. The study of the records of he Ciovernmen 
of India for the past half century or more reveals the fact that arge sums 
have been spent in the attempt to improve the breed of sheep in India, n 
that whole flocks of rams and ewes have been periodically importe o 
England, the Gape of Good Hope, Australia, Spain, Germany, etc. borne 
writers, for example, in Madras, speak ofthe existing ‘ it g mt)re 

greatly improved by these experiments and others, and prob, *y 
chance of being correct, denv that any improvement has taken place. 
The attempt which was made to improve the th ^ s s ame 

sisted in tor some years, was ultimately pronounced a taili. . 
experiment has only recently been proposed as worthy of fresh trial. 

The Transactions and Journals of the Agri [.-Horticultural Socetv of 
India contain numerous papers and reports on the impro\emcnt of Indian 
sheep, and on the wool of cross-breeds. The chief notices W 1 he.-e subjects, 
down to about 1842, will be found reviewed by Dr. Royle in the passages 
which may here be quoted from his Productive Resources of India: — 

“ The experiments already made in India,’’ says Royle, “seem to have decided, 
for the present at least, that the Merino breed is the bes t fitted for introduction into that 
country, though the Southdown, and some other English breeds, may cvenlu y 
found eligible. The next subject for consideration is the country from whid1 they 
should be imported into India: whether direct from Spam, f rorn 

Saxony, or whether from the Cape of Good Hope or New Hoi.and. J g g 
the energetic zeal at present displayed, it is probable that some vvi a breed 

from all these countries. Rut it is desirable, in the hist instance, to lmi f 

from the climates most similar lo that into which it is to be introduced. W 
the Cape and ol New Holland being already much improved, and the climate 
being moie like tliat of Northern India than is either that of England or of Germany, 


Merinos 
Imjiorted Into 
Bongal. 

?349 


ame reason, that some of the English breeds would 
than the Merinos, which require both a warmer ana 


apeature ana moisture more neany resemuic y n g 

would appear, for the — -^ i/nMich hr™»ds would oc 
suited to the mountain 
climate.” 

So. again, Royle says 

“ Mr. H. Wood, a Member of the Board of Superintendence for the , 

ment of the Breeds of Cattle in Bengal, when at the Cape of Good Hope 
benefit of his hi ,!th, conceived he idea that * the introduction into Inch 
Spanish ram would probably produce wool wo;thy of mercantile notice, and y 

add an important article to the exports of the country.’ The Bengal Govern1 9 

accordance with the proposition of the Board of .Superintendence, and to gi ^ 
cape iment a fail trial, authorize d, at an expense of *<9,450, the provision, either 
the Cape or New South Wale ., of twenty Merino rams, and twenty Menno ewes , 

1,000 country ewes, to form the flock. _ . l 

0 After a trial of two years, the soil and climate of the North-Western P f ' 0V . 1! ?jT , 

having pu.ced so congenial as the Bn-ird had anticipated, the flock was fit video 
removed to (he stations of Dcyra Doon and of Saonthoo. These bcin 


within the 
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.,,.,1 ’V, 1 * X u ‘ ne antl cipations were entertained of the result, from the abundant 
of'fhn Pasturage, and the facility of changing the climate according to the 
\\ t e infnrm#»H^rm ^ ut , tbese . were “ever realized, as the Board of Superintendence 
Ai. lino si i .>n 1 r 1C i 3 r d i°l ^ u & ust lS2 9> that the whole of the original sloek of 

produce from ti* °[ ° d a £ e > and that difficulty was experienced in rearing the 
climate * Tr. ~ , •^. l l!lc . ri ^ c na ture of the animals and the exceeding moisture of the 
• > nMn ii,,» Ar\ V , was suggested that the sheep of Sabathoo should be annually 

at I,-, a , L_„^* COuntr y beyond the snowy range, where little or no rain falls, or where, 
report' i n ° re & ll,ar ra my season. In September 1832, the Government finally 

v * lci m con sequence of the large sums expended upon the Sheep without any 
till • benefit, the Governor General (Lord William Bentinck) 

the Hill < f 1C " oc . c ,°/ Sabathoo should be gratuitously distributed among such of 
rv . iv c , s ““ght be disposed to receive them. Also, that the flock in the 
Stud hr,- of Sh ]° u d be transf f. n : ed to Mr. Vet.-Surgeon Hodgson, of the Hauper 
the Wool. * C on cond ition of his furnishing peiiodical reports and specimens of 

the b J n b ‘ s i. ourn ‘ es to Tibet, had also in view the improvement of 

nea Droz he writes- m'?’ as in h * s Ietter respecting the Prangos Hay Plant, from 
upwards of a lmndiwi’ iY e P urcba scd anti made arrangements for the keep of 
in fineness of fleerp ad 0 ^ a . race of sheep, the smallest perhaps known, but which ' 

constitution and of a brttwcarcai^ Meiino > under the advantages of a much hardier 

breed^of sht ^ 1 f^ ^ bavc secn > was ear ly P a ’ d to the improvement of the 
there SuSStd Mad u ras Residency/ In the beginning of 1838, the Government 
Australia lw Prvl/% ? U / 5 ^ a f c Murino ram . which had been recently imported from 
br^ L y , C0l0nel Hazlewood, of the Madras Army. These were oi the Saxon 
j ann L M- U ?i from Sydney. Colonel Hazlewood, in a letter to Captain 

Neilfho., ir-c k iST 6 ^ tl,ier y» > mentions that experiments had been made in the 
South-downs aJw? f^! l,van ' v,t h Merinos, and by Sir William Rumbold with 
Saxon rams ’ The n!vi 11S ° wn floc L k consisted of 700 white-wooled country ewes with 
but Jalna and Beder Tr appea . r . to have l) '.‘ en obtained in Coimbatore and Baramahal; ‘ 
wooled Kff Tho ,r e T:° ned i f *** p,aces "hence to obtain the whitc- 
from crossinv thp results obtained both at Bangalore and on the Neilgherry Hills, 

S ee P i the country with Saxon, Merinol und^outh- 
and size of’carcase*^ ^ m ° St satlsfactor y> both as to quantity and quality of wool 
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gnee submitted his imjZeJ 

T, 1 °t n f- Jervis 0 ”g'>nally 
whtlf - J "| erat are well ada 

nv*rbpf ,S at P resent produc „ _I__|. 

doubt orThV bTnefif^ 7 ea " s a superior breed of sheep, there can be little | ^ 

Gov n men t, accord in Mu' 01 l WOI i d l!,ti mately result to this country. The Bombav Afghanhstar 
01 Good Hope, and breed from the .Cane L vf.nUk 


uiocu ui oiieep in cnai. ^residency, and has 
1 fleeces to the judgment of competent persons in London, r r n y I' 

and of Guiera 0 ^ r fP J re f nted > in '835. that many parts of the Deccan T Hr 

which is If rat a ' ve adapted to sheep pastures, and stated that, ‘if the woo) C i 
mV S . at P r « produced, and which, though of an in rlnr .orf ftn.ilr / Jheopiaom. 


Ol t^ood Hone m.i 1 T . • u cwef< or cne Mxon bree. 

produced in A» K - aS tbe ^ w ° o1 irn ported into Bombay was 
(now Sir A R tn^ and Cabool > Co,0 ^ , Stinger, ** "el 

* ^ LJ 1 1 1 c ^ . 1 wni'zi ah ^ ... ^ 1 l 1 .1. ' 1 1 1 1 


? understood to Ee. 

fnow^ir A BiirnA« 1 °' U v ' auwi ’ v^uiune' r-onmger, as well as Lieutenant 
rams of a m,rp [2Z* 9 ' T’ e ^ ch rer d“ested to obtain three hundred ewes and eight 
A few were also nrdL Cu }°l n fro,n th e pastoral districts in the vicinity of the Indus. 
Lri,thy fleece. The r' cd . bom Bussora, as the sheep thee yield a very tine and 
being applied to c Pn f ni ! t 0 Directors of the f.ast India Company, likewise, on 
Leicester-^ r . ou 1 t . 12 ° l,irns a “' 1 ewes of different breeds, in. hiding the South- 
son of a respectabl V f° d>and ^'I er * n< > j Lord We s ter n ’ s ) under the charge of the | 
in Bombay, f a,. J c arn.er, who delivered them, with but few losses, in good order i 


ornnient sub.M 


d, thi- (nr. .iMie-HC suDscqi 

havirur if 1 ’ anc ^ ^ a booI, have I 
f these n«: ea . C , ntrust ^ to the ca 


quently reported that‘the sheep obtained from 
been distributed throughout the country; many 
, * ^ «.»*c care of gentlemen who understand the manage- 

a 1 an , take an interest in the undertaking. A sheep farm lias 
Ahinednugger ? and another at the fort of Jooncr, where the 
Mr J ,, wLku lra ^ plentiful; and these farms have been entm ted to the 
ebb, ol the Civil Service, who has a good 
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tc ls §ood and 


37 A 


./>• 575, 5*5, 
586, 5.-17. 

1359 

| A flock from 
> England. 

I 1360 

Sheep Farms 
establlsl jd. 

X36I 

Boneflis of, 
participated 
In bv Natives 
1362 


prai 


I3f 













WNlSTffy, 


Dictionary of the Economic 




SHEEP 

and Goats. 


Improvement of the Indian Breed of Sheep. 


INDIAN 

EXPERI¬ 

MENTS 

fn 

BREEDING. 

Results. 

1363 


Col Jervis’s 
Sheep Farm. 
Cotif. with 
p. *8^7. 

1364 

Lord 

Westerns 

breed. 

„ 1365 

Greatly Im¬ 
proved Dec-cos 

1366 


Improvement 
in Rengal. 

1367 

Sheep Farm 
In Madras. 

Couf. with 

■ 


1368 


Cross 
between 
Savon and 
Cuioh broods. 


1309 


ance with the management of sheep. * The natives in the interior who breed sheep 
are supplied from these farms with half-bred lambs, and are allowed to send their 

ewes to the Government farms to be kept with the rams. Many of the rams have 

been given to wealthy natives and Patclls of villages (by whom they appear to be 

much prized), who have flocks of their own, and who breed sheep for the sake of the 
wool and not for the market/ . , 

“The results of the experiments have led to the conclusion that the Cape-brcu 
Merino sheep are far better adapted to the country than those imported from Lnglan , 
so much so that the Bombay Government have determined to import fo* the tutuie 
only from the Cape of Good Mope. The Report of the Commerce of Bombay 10 
1 836-37 states, ‘from the active measures taken by Government to improve 
fleeces of the Sheep in the extensive pastoral country of the Deccan, so well adap 
for the carrying of such an impiovement into effect, the export trade m ' 
promises, in a few years, to be one of the most important and valuable 
Bombay. * 1 , , 

Colonel Jervis, at whose recommendation the above experiments had >ee 
instituted, in the meantime, established a sheep larm on his own accoun m 
Deccan; and imported for the native ewes of his flock a large num ei o 1 " 

Merino rams from the celebrated breed of Lord Westei n. ie . r ?? u '' 'Vinion of 
obtained have been most satisfactory, as is evident from the following op nmn of 
Messrs. Southey of Coleman-street, eminent £ 

rather hair of the native c weofthcDc' can n near Poonah, in February 

London of 3d. per poun i ( 2 ),A h l b? the Merino rain, imported from 





or the 

Sta The results of the Bombay sheep farm (alluded to above by Royle) 
were reported on in 1843 by Sir George Arthur, who visited the flocks 
for the purpose. He expressed himself much pleased with the manifest 
improvements in the condition of the sheep, and suggested that it would 
be necessary, if this improvement we re to be kept up, to import annually 
afresh stock of Merino rams till the improved stock had thoroughly super¬ 
seded the country one on the farm. The writer has failed to discover any 
further direct record of the Bombay sheep farm, and if the experiment at 
improving the breed was persisted in, it must have been but for a vet y lew 
years, when all interest in the subject was allowed to die ou . In the 
Transactions of the Society we further learn that on a smaller scale than 
Bombay improvement was attempted in Bengal. In 1830 ewes o 
Patna stock were crossed by Southdown rams, and the wool of the pro¬ 
geny submitted to the Society for report. So, also, we learn that in the 
following year a similar cross wa- made in Bau^halpur. In a like manner 
the subject was taken up in Madras, for, in addition to the experiments 
alluded to by Royle, we read that Sir Mark Cubbon had an experimental 
sheep farm at Heraganhalli, under the charge of a European Commissariat 
subordinate officer, and that Merino rams were imported yearly from 
Australia and the cross-brccds distributed all over the country. The breed 
of sheep throughout the province was thus, we are told, immensely improved 
Loth :is to size, quality of mutton, and wool. In 1863, however, the farm 

# In the Proceedings of the Agricultural and Horticultural Society of Bombay 
1838, [). 4, it ; ,ta.tud But at Faria Bagh, near Ahmednuggur, Major Byne is trying 
the n< . b-‘ vixt the Saxon ram and Cutch ewe. ‘The wool of Cutch sheep J s 
particularly long in the staple, though not fine j it is principally, exported to 
for the making of carpets. A gentleman conversant with the wool trade in London 
has stated that wool of lhat sort is much wanted in this country ; it will make 
Bl.uiKCts, Carpets, and other coarse a; tides. ”— Committee of House of Commons, 
Commerce and Finance, p. 467. 
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xT’ aS u lt not P a y expenses, a fact which, Dr. Shortt says, 
‘1 . f t , • 0 stiee P't>reedmg alone having received attention; but it is affirm- 
sh ' , r L S cf ? if eri ^? nt that * he e^ts.^ the large importation of foreign 
I n thlQ r x 1 v .l S1 ^ ^ m *he improved quality of some of the Madras breeds, 
imnrnvr.tr> j* ma y> P er haps, be added that with regard to the 
P itnn r • u° f Indlat \ s heep, Dr. Shortt remarks that in his opinion the 
nn^ihL 01 mbatore, and Mysore are the best breeds ; further, that it is quite 
m Vn . - ° li y i .P rov ? both the mutton and wool of these animals, but that, 
in all ri; a f n * e ^ lm u lt Illust rcme mbered, that these sheep do not thrive 
h ' ric ? m suggests that more valuable results would be obtained 
Hi . 1 V” 0556 breeds with picked sheep of the Madras breed, than by 

<1 v ricc'f 1 i° n expensive animals which are not so likely to withstand 
Inrlnn ci S ^ui 0 an * nd * an climate and the careless management of 
si mil nr 1( ^ r<ds • Professor R. Wallace apparently took a somewhat 
sheen hv r!’ U<1 * 1G Say L s ; " ^ w °bld be vain to try to improve Indian 

howL/irn , W1 * those from Europe.” He offers this opinion, 

of a cross ] r Ld ! a Cly a o Gr having mentioned the disappointing character 
near Darieelinl S L ° uthdow n rams on Leicester ewes which he saw 

attemni ti im ^ The breed mentioned could scarcely be called an 
Huron-nn rr P r ? ve J nd ian sheep, but rather an experiment at rearing a 
im> A Pn 1 °. ss *b r . ee d on the Himalaya. He makes no mention of hnv- 
foreio-n \ Ur } n ^ l * 1S u 1S ^ *° ^ ndia » any crosses between the indigenous and 
rrpnnr-j r . e . s » so that his opinion, given above, was apparentlv based on 
f*. P r, n c ipics rather than individual cases. The writer would by no 
<; ,1 S 1 ^^P 056 ^ to go to such an extreme, though he has urged selec- 

• n f ! n ^P^° Vemer, t w *th indigenous breeds as the first and rational 
brt vd' V TdS im vP r ° VeniCnt ‘ The Professor says of the Darjeeling cross- 
( k c • ° v ?’ that “the surroundings did not seem to suit them, still 
in h mn,v ^ » ? ve ^ 00 ^ cd better had they not been subjected to * in—and— 
horn <5 ln ^ f° r such a length of time.” "A number of the sheep had 
WOO) thewGo1 was coarse and hairy, most unlike the qualitty of 

Thv t 1 ^ Cr0SS flcx :H the same description would produce in Kurope. 
s ] ieen Cri M^ nc y to hairiness of coat is a character common to mountain 
com lit* , 1 assu mption of it by fine wool led sheep indicates that local 
A 1 °m S have much to do with its production or development.” 
as to s { lllstr ative of the opinions that have from time to time been urged 
letter q 10 P° l f si hhity of improving the Indian supply of wool, the following 
of lndr? ia ^Tt T loted ^ rom the Journal of the Agri-Horticultural Society 
l^nrr 1 , ' j . he seen that apparently Bengal sheep had been taken to 

tory it ic and * 1Cre , cn)SS “hred. The result having been highly satisfac* 
m-'rit bein» S f Sl | me t,ie r -' sldt could be attained by rams of high 

hviho uiriti r!! 1 l .° * ndla This opinion was in fact seriously advanced 
am Wit v • r * , ^ etcers which follow, and he was at the time the highest 

** and*° ° n l .h e subject of wool. To ignore the effect of 
iegree. Th*^ ! y humidity, is of necessity misleading in the highest 
from 

fleece-vielrUr.rr t? "'** 15 mam xn /<5d7, wnere a cross or two superior 
dead of wool uro pean sheep had produced whai the Professor calls hair 
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'u-^ree. an T d h^ aii y humidity, 1 is of necessity misleading in the hi 

1 * UM at °nce be seen by reference to the case quoted above 
o1l ~ — r ’* ; n where a cross of two superior 

instead of wool." 

“ Sir - H ° tke Secretnr y to We Bengal Chamber of Commerce. 

India Company'' in,? n 1 mo [ e than one occasion,been requested by the Honourable East | 
on sundry samples r f 1 r * d,e P as * ! n dia and China Association, to offer an opinion I 
born India, and to ' * r ni ,an shcipL wool, which they have at various times received 
] T) dian flr, c k:> and Rllc ^ as 1 conceive likely to improve the breed t»f 

Mr. Siikenian * aI,t,es of their Recces, I take leave, at the rtrommendatiun of 
° orw ard vou the accompanying samples, the produce of cross- 1 
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breeds betwixt a Bengal ewe and an English Merino ram, the property of the Right 
Honourable Lord Western, from which may be seen the advantage likely to 
accrue to Indian flock-masters by due attention being paid to the cultivation of t e 
breed of sheep in our Indian territories and dependencies, and I humbly concave* 
that with increased attention, wool may become a source of wealth to our In * 
possessions, at the same time prove an article of incalculable benefit to the manuia - 
turers in the British nation. ., , ; n 

“Being personally acquainted with many gentlemen who have long rcsici 
India, 1 have heard, what appears to them, impediments in carrying my views 
effect ; to which 1 reply ‘ make it an object to the owner of sheep to accompus 
desired end, and you must succeed/ 

“ Colonel Jervis has already demonstrated,, that with due care, a superior 
of sheep may be reared, producing wool infinitely more valuable than ie n 
stock ; and I flatter myself the time is not distant when the woo! of Im 1a w 
much improved in quality as to be classed in our wool reports amongst t 
other wool-gt owing colonies/' _ . , 

& & I remain, etr., 

London, 30th October 1844 I hos. Southed. 

<c p c_You will be oleased to lay before your Chamber of Commerce th accom 

panying^sampteand give as much publicity l the subject as you may proper. 

To the Honourable Court cf Directors of the Bast India Company. 

“ Honourable Sirs,-!n representing to your tl'/m'ght Hon- 

penses attending the purchase of -a Mar.no sheep ^ “ ‘£ ur honourable 

01. table Lord Western, wl '‘^ ei ^%^ U f ^ v X ^rvatio.rs on the wool of a 
Court, I cannot refrain trom off f 1 ,n S t « nt aihin Alston his domain, together with 
Bengal ewe, which were shown me by Hi» ' Lordship having kindly presented me 
he, progeny to the second generation; and His Uircteljip^n in B reS enting to your 

value— . . . 

No. 1. Native Indian ewe. 

„ 2. First cross, with a Merino ram. 

„ 3. Second cross, with an ewe of the above. _ 

„ 4. Sample of Merino rams: wool shipped to Madras per Lady Flora. 

“It affords me great gratification in thus demonstrating to your 
Court, a theory whirl I have long entertained, that the 

Court’s teriitories in India and your dependencies is capable (with oodinary : c C J 
of producing wool, both as to quality and quantity, that would become an article m 
vast importance both to the flock-owner in India, and the British empire. 

1 have, ete., 

Coleman Street, 31st October 1844. FnOS. SOUTHFV. 

A very extensive official correspondence lias, within the past few 
taken place on the subject of the Sheep and Wool of India. A cor 
amount of that correspondence was published by Mr. F. M. W. Scho \ 
in the form of a paper on wool, which appeared in the Selecti< nsfrom _ 
Records of the Government of India, 1888-89 (edited by the present \sn h 
and the chief feature of that correspondence the reader will now nn 
published below under, (so far as has been found possible), P roV1 ^ er 
sections. The correspondence and other papers there brought to get 
will be seen to occasionally refer to experiments :.t breeding sheep, 3 1 
mav, therefore, be read as an elaboration of the present chapter, 
completing the available information regarding Indian wool. The prese 
remarks on the improvement of the breeds c*f slv ep in India may, therefor ^ 
be concluded bv a reference to the mo. t recent action taken by the Ag rl * 
Horticultural Sucieiy. In 188/ a special Committee of the Society wAj 
appointed, on the recommendation of (.iovernment, to consider the question 

of the improvement of the breeds of horses, cattle, and quality and p r °" 
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of'that' 1 Pmvinrf * n l ,en Sf'- The Committee reported that (1) the climate 

that considering thfefac/thev^' 6 t0 > th * proc ‘ uction of S °°^ wool j (2> 
G ove r imnnt • ta , thc y were not prepared to recommend any direct 

sueeesLd?h^ > direction of wool-raising in Bengal; (3) they 

Of tie ravats m ' W °- b ? P r ?bably more beneficial to turn the attention 
that shppn-kr , ,l nl P rove the size and fattening qualities of the breed, and 
be demoiUtr^Y 1 ^ ^ nd raisin 8 on approved modern principles should 

- W 1? lhus bc 10 *> on 


Fibre _n aking ex P e,i ments in that direction, 
mark is L„, n ! S P erlia P s needless to say that sheep yield wool. This re- 
The rearlpr c1 vcr 1 s , ne ^ essar y to preserve the logical sequence of this article, 
wool forint 10 wever, consult the chapter below on the subject of 

Food.--T I p r f£ ardin 8‘ the fibre or fierce of Indian sheep. 

Euronennc k, lf r ?, \ ar S e meat-eating population in India, since, not only 
eatcrs but al ' Muhammadans and the majority of H indus are mutton- 

consumed than that of l =| eS ’ at a £L rate ’ goats ’ flesh is nluch morc Iar S el >' 
most towns ->t , hatof sheep. Slieep mutton is, however, procurable in 
fat mutton inf aSaseerfor ordinary, and 3 to 4 annas a seer for 
mutton rink on y ea rs nearly every regiment in India supported a 

but those fhv d there was a station mutton club also in most districts, 
Still the nrH-.ro are now gone by and a mutton club is almost a rarity, 
bill statinne ^ 8 r r an ]'fed mutton of the baz&rs is very palatable, and in 
Welsh m llfl *bc mutton i though small, equals in flavour the best 

local InHntfr •* A be manufacture of Tallow has become an important 
fat arelprJi, in !1 \ any P arts of India, and for this purpose sheep and goats 
K70 167 afn 1 Utll,2ed * The ex P° rts of tallow were in 1889-90 valued at 
the TJnitpH r: L lni P orts a t & 1*03,930, more than half of which came from 
taken hv an . d a b° ut that quantity- of the total imports was 

and by Madrasi n lbe Q ' mport / ': taken b )' Bengal were valued at 1*22,773, 

Domestic- 1 tc R a 7 ’f 14 -- , (Couf ' wWl VoL v " *«>• 
cultural rli C f • ■ >( . sic ^ es furnishing wool, sheep are much valued in agri- 

India \ro f Ti +u *° r ^ ie MANUI ^ which they supply. The shepherds of 
place v ;,i °Ji • ^ ost P art an itinerant class., who travel from place to 

rou^-h uJn hei , r ^ CC P* They camp in the fields under tents made of 

into a np * C °j^ s . stre tched over stakes, while the sheep are crowded 
for or • -V C 'r Ced thorns. So highly is their manure prized that 

some 1^ r\\ a sheep the owner of a field will pay the shepherd 

Sheen-r l? b of rice or fr01 ^ 3 annas to R 1 cash, 
parts f n a: tS , a ^ avou rite amusement among the Natives of many 
ing purDf epe' 1 ' anc t rarr J s (especially of the hunid breed) used for fight- 
become^nu Pe muc ^ P r i zc fi- They arc petted and pampered till they 
some inst\rroc SaVa ^ C * and w *b bit and strike with their fore-feet, and, in 
one another n,’?Y en evince a propensity to bite. They are pitted against 
fighting thev fi ncl . ar 8 c sums of money are often staked on the result. In 
their forward i move backwards /or a short distance to give impetus to 
broken. * rus an d frequently in the fight have their heads or horns 

W ° 0L AND WOLLEN GOODS OF INDIA. 

endeavoured t""" u ^ breeds of Indian sheep, given above, the writer has I 
dian works 0 ° } n g together the specific information available in In- 
this country ^bject of the various qualities of wool obtainable in 

111 similarly sot ° C caa P ler on -Pashm and Goat.d-hair below will befour.d | 
" or ^b the main lessons deducible from the study of 


goats. 'I'ho _ ___ __ T!-~ 

haps, readifv 1 A 111 a - y have perused these pages s( 

- c mu how very difficult, and. indeed, how uns 
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the present imperfect knowledge) would be any attempt at a complete 
statement of the woollen interests of India, province by province. The 
utmost that can, therefore, be accomplished is a review of the official corre¬ 
spondence and published records available on the subject of Indian wool. 
In this manner it is hoped the maximum amount of information may be 
conveniently exhibited to the general public, since many of the papers at 
the writer's disposal are not generally accessible. It need only be further 
explained that the official correspondence so overlaps itself that the com¬ 
munications, in some cases, cannot be arbitrarily arranged in provincial 
sections. 

I.—BENGAL. 

From what has been said regarding the sheep of this province, it 
may be inferred that only one—the Patna brced-is classed as a fleece- 
yielding animal. The experiments at crossing that breed, though hrM. 
undertaken over half a century ago and spasmodically repeated from time 
to time ever since, have not as yet resulted in any improvement. Indeed, 
it may be said that the first and most nauiral step towards the »mpro\c- 
mert of this breed ought to be careful treatment, liberal feeding, and selec- 
tTon of valuable variations, together with the crossing of these unt il an im> 

held that it would be aneedle^waste of £™ t0 f£n or inditfl . n „ us stock 

isst s ?srcs .Stf. 

IbbottU aCe recommended certain experiments at crossing with foreign 
mocI Some of Mr Orrah’s suggestions seem to the writer impracticable, 
however dSirable they might be 86 To expect to be able to bring the alpine 
sheep of Tibet to the “ tropical swamps of Bengal is at variance with all 
past experience. Mr. Abbott proposes a more hopeful scheme though a 
cross of the Patna sheep with the Australian Merino would probably 
result in a better fleece but inferior flesh-yielding animal, but here again 
he ite?wouTd anticipate little permanency, unless the Patna stock 
were"to be first developed and fixed in a character likely to favour pre¬ 
potency in the improvement effected by crossing. The mere distnhu on 
of a cross-breed of one generation does not seem likely to prove of much 
v Vc Mr Abbott’s liberal proposals should therefore be accepted as 
likely to prove beneficial only after many years’careful cultivation and 
selection, or until fixity of character had beer1 attained The oft spring of 
an established new breed, adapted to the conditions of the country, would 
be of lasting value ; the progeny of a simple cross could have but a tern 
porary effect, which, like the Bombay experiments, would disappear a tew 
years after periodic renewal was discontinued. Indeed, it may be said t • 
two mistakes have rendered all past experiments fruitless. I hese are tne 
omission to eradicate the defects of the indigenous stock before attempting 
to cross • and impatience of the time necessary to effect improvement. 

It will be seen that, at the suggestion of the Bengal Government, 
a committee of the Agri -Horticultural Society was convened a few years 
ago with the object, among other things, to consider the p issibility of im¬ 
proving the breed of Bengal sheep. The committee, after the most caretm 
consideration, seem to have arrived at the opinion that the chief aim shou n 
be improvement for the meat market, not the supply of wool. This would 
appear a very justifiable conclusion so far as the greater portion of the 
province is concerned. Indeed, the conclusion arrived at was practically 
identical with that published by a similar committee that reported to the 
Society on the self-same subject nearly sixty years ago {sse opposite 
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The high temperature and excessive humidity of large tracts of Bengal, 
however good the pasturage may be, was by both committees pronounced 
inimical to the formation of wool. If this view be accepted, it is doubtful 
how far it would be wise to cross with a breed like the Merino, which is, 
perhaps, the most inferior of all breeds from the butchers’ standpoint. In 
more northern and western portions of Bengal, however (especially in 
behar and Chutia-Nagpur), there are large tracts of country for which 
Mr. Abbott might, after a few years’ selection and crossing, be able to 
evolve a breed that would be of great value as a fleece-yielder. 

One other section of this province seems, however, to call for investiga¬ 
tion, viz.,, the division of the Himalaya that geographically belongs to 
Bengal. The traffic from Tibet has, for many years, been regarded as of 
the utmost importance, and that portion which would be looked for across 
the snowy ranges along the Bengal frontier, has been viewed with great 
expectancy The Mission that was on the eve, some few years ago, of 
starting tor Tibet from Sikkim had, as one of its objects, the opening up 
of greater facilities for the importation of wool. The lower and outer 
ranges of the Eastern Himdlaya are too moist and too severely infested 
with the pest of leeches for offering much prospects of future extended 
sheep-farming. I he higher ranges of Sikkim, however, are above these in¬ 
fluences and are known to support large heads of valuable sheep. These 
might be greatly extended and improved; but of far greater moment, 
doubtless, would be increased facilities for the extension of the import of 
d ibetan wool, which, within the past few years, has shown evidence of some 
capacity It may be said that the passes into Bengal, from Sikkim East to 
Assam, should tap the region of the silingia sheep and might thus be 
naturally expected to afford a wool, perhaps superior to that obtainable in 
any other part of India. The more recent official and other correspondence 
furnished below will be found to deal very fully with the present position 
and future prospects of the Tibetan wool traffic into Bengal. But, before 
P n * c 9 Cc ^ n £ to quote from these papers, it may serve a useful purpose to re¬ 
publish a few passages illustrative of the interest taken in this subject fifty 
yr sixty years ago. The Transactions of the Agri.-Horticultural Society of 
India contain many very instructive papers and reports. Thus we read of 
Mr. C. R. Pn' nS ep having experimented with Bikanir sheep at Allipore 
near Calcutta : of Merino sheep bred and crossed with indigenous sheep 
in various parts of Bengal : of jeypore sheep having attracted attention,— 
various reports were, in fact, furnished on the wool of that breed. South- 
down sheep had also been imported and samples of the wool from the 
progeny (reared In Bengal) and ft®bm various crosses, were submitted for 
report.. These and many other wools were made the subject of a special 
report issued by the Calfl’e Committee of the Society in i8;8. As that 
report reviews the experiments that had, up to that date been made, it 
may be here reproduced :— 

| kc committee have been required to give an opinion upon these specimens ; but 
tnev would prefer to leave this preliminary measure to persons better informed on 
such matters, and recommend that the Secretary be dire-Led to transmit these samples 
(excepting Mr. Storm’s English Wool) to the Committee of Agriculture and Com- | 
nv f*. i nf the Royal Asiatic Society of Great Britain, with a request that a report 
pon t cm be obtained from competent brokers ; and that the committee be solicited 
of rr rc a « nc * °ut to this Society samples of the most approved kind 
*< V r n S ft* comparison. 

thr* Ur , .‘ght experience which some members of vour committee have had in 
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> in this country, and the general premises deducible therefrom, 
tl r* cal . ( w think that the attempt to breed sheep in the plains «<i Bengal for 

i'_° • 16 wool, would not be attended with success; although Mr. Prinsep 
found that the cross of the Dumba sheep with the Patna gives a 
:l y fur, precisely of the same nature as that of which the Persian 
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caps arc made * and is ‘inclined to think this kind of fur might be largely produced 
even in Bengal * and, Mr. Prinsep adds, ‘it has this recommendation that the 
lamb of the Dumba gives meat of the most estimable kind.’ Mr. Gibbon 
observes a similar result in a cross between the Merino and Patna sheep ; the wool of 
the lamb is very fine and curly until it has passed the second month. 

“ These samples warrant the committee in expressing a hope that, although, 
as a commercial speculation, they think the soil and climate of Bengal decidedly 
opposed to the successful rearing of sheep, there is still ground for the exercise of 
much useful experiment, and they would wish, all who do practically take an interest 
question, to submit their results to the Society, whether successful or not. 

“ The ■dtc of, or below', Darjiling appears to your committee worthy the attention 
oF the Society, in the prosecution of inquiry on the subject of improving Indian wool, 
so as to render it an article of commercial importance. tc Colonel Lloyd has offered 
to forward the views of the Society, and Captain Bruce, who is on the eve of 
proceeding to Darjiling, states his intention of entering into the gearing of sheep 
extensively, and offeis in like manner to be of service to this body. 

“ The committee, with such able coadjutors, have no doubt but ere long they will 
be enabled to lay some interesting particulars before the Society ; and suggest a copy 
of this report be forwarded to Colonel Lloyd and Captain Bruce, with a request 
that these gentlemen will afford them all the information they collect that on the ex¬ 
periments which Captain Bruce intends to make, and also that they , vv il:, ' ive * ie 
committee what informatibn they can of the prospect of a wool trade with J ne t. 

“ l'he committee fuUhcr recommend that the Secretary be directed to com¬ 
municate with parties in such parts of the country ns are known‘to be \■ .» ‘ 

to sheep, and to request samples of the several varieties, wit 1 * yP, / '■ 

relating to the season of dropping their lambs, shea 1 ing, etc., as possi t, j mens 

be desired to obtain from the Agricultural Societies of Bombay a 1 u at 

of the varieties of wool, from the Hock? which are understood to have.>*** tJgSJr 
tlicir disposal by Government, and of the kind or kinds of 'void which 1 * 

exported from Bombay especially of the Kcrvvan sheep, which are u * 
furnish the bulk of that export.” 

It will thus be seen that three at least of the questions that may be 
regarded as occupying public attention at the present moment were 
discussed or put to practical test at least half a century ago, vte. y first, 
to cross Patna sheep with the Australian Merino breed ; second, to cross 
Patna with dumba sheep; and, third, to open up a trade from libet 
through Darjiling. The possibility of improvement without the aid 01 
foreign blood seems never once to have been even suggested. 

Some few years later we learn that the Society had been holding 
cattle and sheep shows at which money awards and medals were given, 
but that the results had been so unsatisfactory that it was deemed neces¬ 
sary to discontinue those awards. A special committee was convened to 

consider this subject and their report which was adopted by the Society 

may be here quoted, the more so since it alludes to sheep-farming on a 
large scale as having been started in the Khasia Hills, at Meerut, and at 
Bhaug.dpur : — 

Report of the Cattle Committee . 

" With reference to the resolution passed at the last General Meeting of the 
Society, on 8th March 1843, ‘ that it be re 1 erred to the Cattle Committee to consider 
and r* jw>rl how lar it would be advisable to withdraw the premium offered ioc im¬ 
ported cattle and j»lie<*p and the produce thereof, after the exhibition of id- 14 , ~"'}' ou ' 

committee beg to state, that haring duly considered the subject referred to them, 

they me of opinion, that the atl u.ipt to improve cattle and sheep by a money premium 
and medals ha* r.*»t held out sufficient encouragement, in the number of cattle 
hi ought Inward at the shows, to induce a continuance of the annual exhibitions, 
and they, consequently, deem it advisable to r - ommend that such premiumsifoi 
P'lbhr competidoii he withdrawn, after the expiration of another year, to which 
period the engagements of the Society extend. 

Although not within the rneaninv ot the resolution to which ‘:hcir attention has 
henn nunc particularly directed, your commiCce do not consider it will be deemed 
out of place, it they bring to the notice o! he Society a subjo t intimately connected 
with their department of labour, *•/*., the Improvement of Indian Wool. 
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“ Your committee are aware that, with this object in view, several experiments, on 
an extneded scale are now in progress at Cherra Piinjf, at Meerut, at Bhaugal- 
pur, and other parts of India, which, it is to be hoped, will, in the course of time, 
introduce a new and profitable article for exportation. Indeed, it may be mentioned, 
that a member of your committee has already sent from his own flocks several ship- 
ments of the staple to England, which have given a fair remuneration. 

With the view of attracting as much attention as possible to this important 
object, and of assisting to give a stimulus thereto, your committee would beg to 
suggest the propriety of offering a Schedule of Prizes for the best samples of wool 
from cross-breeds between the Merino and country sheep, as well as from other 
crosses. I he parties sending such samples should possess, bona-fult, a certain 
number of sheep. The number required to make a candidate eligible to compete, 
together with other details connected with the Prizes, can be determined on hercatter, 
should the Society consider the suggestion worthy of adoption. 
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(Signed) C. K. Robinson, v.p. (Signed) Charles Huffnagle. 
>» WM. Storm. C. R. Prinsep. 


f Resolved — That the Report of the committee be confirmed, and that with 

reference to the suggestion contained in the latter part thereof, they be requested to 
• ai e< * rc P ort > embodying a Schedule of Prizes, etc., for the iniormation 
01 the Society. 

“ In connection with the subject under consideration, the Secretary begged to 
submit the following extract of a letter from Major Napleton at Bbaugalpure, 
together with a report with which he had been favoured by Mr. Robert Smith, 
on the sample alluded to : * 1 brought with me, says the Major, from Cabool some 
Kohistan ewes which have some very fine lambs, some Cabool Dhuvibas , some 
Panjab wethers, etc., and I wish to know if there are any prizes 1 could compete for 
at the Agricultural Shows. There is a remarkably fine breed of sheep to be pro* ured 
near Monghyr, and I have some now in prime condition, having been 18 months oh 
gram an d bhusa, and if there is any prize for the finest and best fed country sheep, 

I feel confident I could carry it off. The fleece of the Kohistan ewe is large and 
hne, and I have several pieces of cloth called burruck made from the wool. I am 
tnjnkmg ot sending you some wool, that its merits may be tested. * 

l he Secretary stated, that he had submitted the sample of wool (the fii^t cro>s 
between the Merino and tlie Patna sheep,) which was presented by Mr. Muller, 
at the last meeting, to Messrs. Adam F. Smith & Robert Smith, and both 
gentlemen had been so g«'od as 10 favour the Society with their opinion. 

Mr. Adam F. Smith slates, that he considers the sample a very c < 'htable 
one for a first cross between a Merino ram and Patna ewe. The wool is of fail 
staple, and has a soft silky feel: it is, in short, not unlike the F.’s and S.’s of some of 
the best marks of Spain. ” 

lhe following letters and remarks thereon deal with the subject of 
a cross of the Patna sheep with a Southdown ram :— 

To the Secretary, Agricultural Society . 

1 to send you two fleeces, shorn from \earling lambs, the quality 
ot which appears to be ah improvement upon Bengali. 

the lambs are the produce of Patna ewes, by .an imported South- 
c own ram, and were bred by Mr. Ricketts of Chittagong. 

Tipperah ; Yours, etc., 

18th November 1843. F. Skip with. 
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“Report on the above Fleeces . 

.Speed having solicited n?e to give my opinion as to the quality of 
c ■ of wool, forwarded by Mr. Skipwith to the Agricultural I 

.“V'. of Ca cutta, I do so with much ple.isuk-o. 1 

nf wnc y s uf decidedly good quality for the first cross, uniting icngtli 

4.1. s J? ^ ,,P the sort) softness, with great uniformity of qunhi\ 

p -n llt ’ le fl°ecc, which is much desired. The quality from its coarse- 
ness, will not admit of being used for other than blankets, and wry co.irs 
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cloth, its market value at present in the home markets, is about sixteen 
pence per Jb. 

“I consider that Mr. Ricketts has acted correctly, in having crossed 
the Patna with the Southdown, and should strongly recommend him to 
carry out the improvement by crossing the production with the Merino, 
as he only requires now, the texture, he having procured the length of 
staple with carcass. 

“ India can, in my opinion, if sufficient care were displayed in the 
several crosses, produce as good a sample of wool as any of Her Majes¬ 
ty’s Dominions, from the luxuriance of the food and the temperature* of 
the climate; as texture, with length of staple, is all that is necessary. 

To produce a flock embracing strength, carcass, and fineness of wool, 
I recommend the Patna ewe crossed with the Southdown ram, then fol- 
1 >wed by a cross of the Merino ; if the Southdown ram cannot be obtained, 
the Leicester ram may be used, but though it will produce carcass, the 
texture of the fleece will be wanting to a'considerable degree, consequent! v 
requiring a second cross of the Merino before the necessary fineness is 
obtained ” (IV, Stallard, Calcutta , igth January 1846 , in Jour. Agri 

Hort Sor. hid , V., Sel.ppp. 10-r /). .. .. . 

The idea of improving Indian sheep by cross-breeding with certain 
valued Chinese Lreeds was entertained some few years ago and carefully 
tried, as will be seen from the following extracts from the publications of 
the A gri.-Horticultural Society of India : — 

Report on Wool from Shanghai sheep , bred at Chittagong by 
James Cowell , Esq. 

“ In a letter, dated Chittagong, 13th March 1851, forwarding specimens of various 
products which he thought might be interesting to the Society, Mr. Archibald 
Scone, C S. f writes 

“ One article is wool cut from sheep that Captain Marquard brought from Shan¬ 
ghai. The sheep arc large bodied animals, tall and long, the wool seems to be long 
and fine. J lie sample in question was handed to Mr. James Cowell, 
merchant of this city, who has favoured the Society with the following report‘ This 
wool from Shanghai sheep, via Chittagong, is a very good specimen, being long, soft, 
and easily combed, which leads me to infer that sheep wool may form an article 
of export from the Northern Port of China, at no distant period. 1 his sample 
is not assorted —head, belly, and back, being all mixed together, which it should not 
be. It is therefore difficult to affix a value to it, but I think, and my opinion is con¬ 
firmed by a friend prati* ally acquainted with the article, that ;L would fetch at home 
in its present condition, from 10^. to \ \<L per lb. Sheep should be washed in a run¬ 
ning scream before beini, sheared, the omission of which has caused the present sample 
to be dirtie and more discoloured than it would otherwise be. 1 fancy that a c 
between a Merino ram and Chinese ewe would much improve the wool, and the 
experiment might probably be worth the time and attention of some of our country¬ 
men in the Northern Portsof China.*’ [Jour, VIJJ. y p. $5), Calcutta 1st Apr.I 1&5 1 - 


Memorandum respecting three fleeces of wool presented to the Society 
by J. A. Crawford, Esq. 

<e The fleece which 1 presented to the Society was shorn from a China ewe on 
the 28th ultimo. The ewe was one of three China sheep (a ram and two ewes) 
which were purchased for me by Captain Boltan of the steam ship Reiver. I hey are 
all three white sheep; one has no stain of colour, the other two (a ram and a ewe) 
have the sl<gli»*>t possible stain of a reddish tan colour about the cars. The ram, from 
the appearance ol ih fleece, when it arrived, must have been shorn shortly before it 
was pu f rhnsed. All three sheep appeared to feel the heat very much on first arriva > 
8th April. When, however, the wry hot weather net in towards the close of the 
month, the ewes seemed to feci the heat more than the ram. This I attributed to* 

• 1 ho tempo.alun-and humidity of Indi.’. h .v : -d fche 009 iti-tactory 

nature of all such high expectation^.— Rd. } Diet. A con. Rroti. 
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the .act of their having their fleeces on, but I do not think that they had even then 
got their full fleeces. 1 immediately determined on shearing them. For this purpose 
l got a pair of English sheais. My goat-herd, who seems to know something about 
s ” e . e P» ,' va s set to work at once on one of the ewes. In reply to my questions he 
lie’ in , . c most confident manner, that he knew all about sheep-shearing; of this 
c ieven just as much as 1 thought proper to do The manner in which he set 

anotir me vvnrLr ennn .. A _ ii , . i . .... , i i _ i __ _ ; i _ 



I • i i -I - w ‘‘ '■"i' 1 ouu me ocner ewe brought up 

ca f^ showed him how to commence and set him to work. It was with 
. ome difficulty I could get him to work my way. First he tried to argue the question 
n J5 as J° t ‘ lc uSe °f following directions and then to complain of the trouble. 1 
sat Dy nun, however, and got half the fleece pretty fairly shorn. At this moment 1 was 
called away. On leaving I gave strict orders that he was not to go on shearing but 
merely to turn the sheep and await my return. I was not away more than a minute 
OT s( ?\ y n my return I found that my orders had been obeyed, but was horrified at 
catching the man in the act of separating the half fleece already shorn from that 
w uc i was still on the sheep. Luckily 1 was in time to save the connection between 
le two at the neck, and eventually had the satisfaction of taking off the fleece in 
ie state in W’hich it now lies on the Society’s table. Looking to the fact that the 
nnection of the fleece has been preserved at the neck, the most difficult part uf the 
, lce P to shear, I have not the least doubt but that the whole fleece could have been 
J mm as one entire piece. Considering that it is now over twenty years since I was 
Piesent at a sheep-shearing, and that tlu ; man had never shorn a fleece on this mode 
L 1In , will be admitted that it is very fairly shorn. 

these three sheep of mine are of the club-tailed or Dumba-brced. Their tails 
re, however, nothing like so larg<- as those of the Cape sheep or the Dumbas from the 
in or them Provinces and Afghanistan. I am told that my sheep are of a breed 
w uch is remarkably prolific, twin lambs being the rule and three at a birth not an 
uncommon occurrence. Whether they will retain their prolific properties^ in this 
ciunati* icmains to be seen. From want of ground I am unable to experiment as 
ni gt-iy as 1 could wish, but I intend to try on a small scale an experiment in crossing 
wuth the Patna and common Bengali sheep. 

i fJ ubts have been expressed to me as to whether it is possible to shear a Patna 
I e jV s ° ^ to preserve the fleece entire. I hope I shall be able to solve these doubts 
in °tr. ^ aS " ave l ^ c of some Patna sheep with fair fleeces to experiment on. and 
ie (nurse of next month I shall be in a position to report the result to the Society. 
— Calcutta, 24th May ii>66 ” 

1 send you herewith two packets of wool, one done up in plain paper, the other 
1 , j - ncws paper. The former is the wmol of a Patna ewe, the latter is from a half- 1 

it evi ram, bred from China and Patna stock. These two sheep were placed at mv 
isposal by Mr. J. Sheriff of Hunter & Co., with a view to mak6 a trial of 1 
gearing from them an entire fleece. The result has been a dead fail, re. 1 had both I 
th‘ CC | P -f a i reful ly this morning, and both were shorn in my presence. From 

fi'u 'b C ’ ^ lc ^ lears i saw it was hopeless to expect the fleece to come ofT entire 
s ,;; m \ e ® Wl ‘» a °d though the samecaae and pains were taken with it as my China 
comma- ie _ L ’ c . e of which is with the Society, it was impossible to prevent the wool | 
A. • r aw f lv . ,f ? 'the same was the case with the ram. except that just along I 

this t l m i 1 §ecmcd to be of closer textuic and 1 had hoped from I 

ll, ‘ 1. .* . should have got that piece of it off in a long strip ; but the application ol I 
-i- * b sh °y** a * once that it was not to be done. The wool of the Patna ewe I 


SHEEP: 

Wool. 

BENGAL. 

Capping not 
Shearing. 
C. nf. 7 i ith 

PP 

1394 


China Sheep 
of Dumba. 
Breeds. 

1395 


Cross of 
China nnd 
Patna. 

1399 


\ 


Impossible to 
Shear Patna. 

1397 



1 am mprclv r . ... v t ,. In writing thus, I trust it will be borne in mind that 

tli. nualiK \ thesc two breeds, and that l do not, by any means, intend that 

with the dual i ?/ ^ le t'hina sheep should be held to be good a> compaied 

tliese sheen tli ^ ° E nglish wool. I sat and watched over the process of shearing both 
fleece off 1 k ’ S m< J rn . ,, t 1 R» an.l 1 do not know it will be fever possible to get an entire 
<- ott a sheep of either breed. —nth June tS 66 .“ 

Mote on Wool in . , __ _ 

F.sq., C.S., Director of Land Records and 
re, Bengal. 
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some information regarding the trade in wool in Bengal, and the possibility of im¬ 
proving the supply or quality of that article, 1 have made some enquiry on the subject. 
I now give the small amount of information on the subject which 1 have been able to 
gather. First, as regards the supply of wool from Tibet and the Northern Frontier, 
the following remarks occur in the Keport of the External Trade of Bengal with 
Nepal, Sikkim, and Bhutan, published by the Government ol Bengal, 1S85 “The 
quantity of wool available for export from Tibet is believed to be enormous. Between 
Katnba and Shigatse, within a march and a half of the Sikkim frontier at the head of 
the lichen, sheep are killed, not for the sake of their hides or fleece, which are 
practically valueless for want of a market, but in order that their carcasses may be 
dried into jerket meat, and -old for 8 annas each. At Kamba itself carpets and rugs 
are manufactured of the finest quality, and of patterns evincing excellent taste and 
skill; but there is no outlet lor these fabrics. Further north on the Great Chang 
Thang (or northern plateau), which begins just beyond the Sanyo. Thin five marches 
of the Kongra Lama, are prodigious flocks .and herds v uch 1 at will over the 
endless expanse. In noticing the improvements in the supplies ot .0 >1 imported into 
Bengal from Tibet during 1883-S4, it was remarked in the repoi 1 lor tuit year * it 
is believed that tLis. trade has dwindled during the current year (1084-85), 
owing to the lilliculties placed in the way by Tibetan officials; the statistics recorded 
show that the belief was well-founded, for the quantity imported din ing 18S4-85 was 
only one-tenth that imported during 1883-84* vie , 91 .maunds; against 911 maunds. 
With the exception of 1 / niaunds registered at Kungeet in 1SS3-S4, and 5 maumL in 
j 88;-S3, the entire supply during the three years wa., brought througa Phcytlong. 
value of manufactured woollen goods (chiefly blankets) during 1^84- .j 5 fc 

excess of the figures of 18H3-84, but K564 below thos « of J3 > far thc larfiest 

quantity of woo. imported into British territory 
from Sikkim and 1 ibet duiing the past five years: — 

Maunds. 

1882- 81 ... * I 1885-86 . 

1883- 84 . . • . 9 11 18S6-87 . 

1884- S5 . . . . 91 I 

The falling off in imports of wool in 1R84-S5, as compared with the two previous 
vear< lias been attributed to the difficulties placed in the "ay of this trade by I ibetan 
ofli. ials : but though this may be one of the true causes of the decline in question, 
it is to be noted that the trade appears to have been at all times insignificant and 
irregular. At the same time that there was a decline in the imports of wool, it is 
to be observed that there was a very large increase in the impoifs of other articles, 
for example, musk and yak tails, which, however, may be accounted for by the 

treater facility with which, these less bulky articles may be smuggled. 

° Without, however, questioning the existence or the pernicious effects oi re¬ 
strictin', placer] by the Tibetan officials on the frontier trade matters on which 1 
have no knowledge and no special sources of information*— I may say that, having 

made some enquiry on the subject at Darjevdmg, f have not seen or heard anything 

which would lead me to doubt that a considerable trade m I ibetan wool can be deve¬ 
loped, even under exiting conditions, by simply creating a steady demand ana 
securing a steady sal : fm the article in Darjeeling. It will be seen from a letter 
from Mr. Spencer Robinson, which is annexed, that a merchant trading v.iti 
Tibet has recently offered to deliver to that gentleman in Darjeeling ten thousand 

maunds of wool, provided he guaranteed thc purchase of it at Ki( pei u.a .nd. 1 
Tibetans, he adds, v ill not place any obstacles in the way ol allowing the wool ( 
come through. If the wool, a- stated, ran be delivered at Darjeeling aL . V° * 
maund, or -ay, 3 l«> 3A pence per pound, and the wool b wo» th in England 0# t 7 
pence pei pound, as it is believed to be, there would appear to be little doubt that 
existence of a steady demand at Darjeeling, or some other place nearer the frontie 
within British territory, would lead to a steady supply, so far as the resources oi 1 / 
allow. ! am not here arguing against the desirability of removing trade restriction 

a question which rli,^-s not come within my province, and on which 1 am not cal c 

upon to offer an opinion — but what 1 am arguing in favour nf. is the creation ol a -tea j 
demand for I ibetan wool in Darjeeling by establishing an agent y, public or pm ate, 
/or the continuous pun-base of it. The attempts beidg made by Mr. Spence* 
Robinson, who has, I am informed, much p»acti< al knowledge of the subject v.i , 
from this point of view, be watched with much interest. It will be seen from 10 
artnoxed report with which I have lu en favoured by th* Chamber of Commerce, 
and from the Secretary of the Agri.-HorliruUural Society, that Tibetan wool, as p<- 
sample, received from Mr r Spencer Robinson is supposed to t>o worth Oy to / 
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pen< c per pound in England, where the price is rapidly rising. If this estimate 
turns out to he correet, an d wool is forthcoming from Tibet in large quantities, as 
Stated to Mr. Spencer Robinson, the importation of wool from Tibet should be a 
highly remunerative business. 

■\rr ! ■^n!°^f OVV * , i® s J atemcnt shows the exports or imports of wool from and to Calcutta 
in Bengal s^ce iSsVs^™ H ° USe ieturns > and statistics of ,iver and rail-borne tradc 


Year. 

188T-S2 

1882- 83 

1883- 84 


Export. 

ib 

I3,44<5 

2,336 

32,684 


Import. 

ib 

7,434 

41,617 

19.613 


Year. 

1884- 85 

1885- S6 


Export. 

ib 

73,395 

57.595 


Import. 

Ib 

21,612 

86,367 



'Iihet 


% 


l>fl As * r f gards the trade in Y° o1 produced in the plains of Bengal, there is very 
e lnlormation available in the records of the Bengal Government, and as the 
v^nment of India has called lor very early report on the subject, I have not been 
. ° as * local officers for further information regarding it. No attempts have 
I] cn made in Bengal to improve the quantity or quality of wool produced in 
V ir. ^° VI ? Ccs V bare suggestion ot the possibility of taking measures with this 

f v,ew ;j as ocen made the subject of gibes and ridicule. It will, however, be 
i_r° m *]/ e papers annexed that practical men, who have given attention to the 
dn . k a !n by n ° mean . s °f opinion that nothing can or that nothing ought to be 
m - n , e . Government in this matter. Mr. Abbott, a well-known indigo-planter of 
shepn° T IS 9 n !i bl ? s ’ as Dically in favour of endeavouring to improve the breed of Debar 
of t ii . > ^ Judicious cross-breeding, and is willing himself to undertake the supervision 
c ^P L -nrnent on an inexpensive plan, which will be found described in his letter 
nexe 5 aad Orrah, Deputy Superintendent of the Bhagulpore Jail, is of 
e same opinion. I think that Mr. Abbott’s plan is an eminently practical one, 
t ; . Tli cr £ ss ' breed5n U on the lines suggested by him and Mr. Orrah ought to be 
perhan*- V .' even ueand Agricultural Department of the Goveinment of India may 
ot j */ "*9 ,n a position to give some a sistance and support, by supplying merino or 
Dr C U ' and . e ' ves * I am myself also in communication on the subject with 
.1 * re ? n hill of Calcutta, who has been good enough to volunteer his assistance in 

e flection and importation of good rams Irom Australia, 
b * , annex s °me interesting papers with which, through the courtesy of Dr. Leth- 
ge, I have been lavoured by Mr Orrah. This gentleman has given much 
olfr^i 0 " Sub J ert °I Indian wool, and probably knows more about il than any 

,a Bengal. . Some of hi- suggestions for effecting improvements in tbo quality 
engal wool, owing no doubt to his want of acquaintance with the actual conditions 
? ^” 2*1 peasant lile, are, I tliink, imp acticable; but he agrees with Mr. Abbott 

J n . “linking that much may be done by judicious cross-breeding. Mr. Orrah, 
nn<!v m cbar S e of the manufacture of woollen articles in the Bhagulpore Jail, is in a 
P s ‘'J n to offer an opinion of value ou the subject, and he beats testimony to the 
‘Ct that the attempts made to improve the breed of sheep in the North-Western 
incf V ' 0 uf* S 1 ^ avc led to a marked improvement in the quality of the wool ot that prov- 
s - ,» be says, is decidedly superior to that produced in Bengal. Further, he 

^ nu intly notes that, since the systehi of cross-breeding slnep by continuous im- 
th<* t tH> i n °I I, rcsb stuck has ceased in the North-Western Provinces, the quality of 

001 produced is there also deteriorating* 

1vir ... 1 ' i - t that 1 am unable to.furnish the Government of India at pie unt with 
liiure accurr 1 " 


havi» C ? rria ? t * ot wo °l from Darjeeling by 1 ail to Calcutta, and orders to haveth 
improve* ^ an dcTstand, been recently issued. It would also be well, it possible. 
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tan bc^ 0lri ^, W0 °I Is forthcoming. If, in addition to this, the Governm 
affect tmdp UC n ,i to . removc restrictions which must, as a matter of course, injuriously 
P ini K li • bette r; but I am not in a position to offer an opinion on tin* 
rates* for rarSlL? would perhajis be at first desirable to allow sped dly favourable 
dune ar ” ^ ~ 

to i 

I hat a s r 

Mr. Abbott P - - 

tentative measure ^ ro ss * brcc<bn g in his letter, which is annexed, be accepted as a 


means of communication by road with the Tibetan Frontier. 2)ui 
da wool produced in the plain* of Bengal, the suggestions made by 
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Utter from Spencer Robinson, Esc., to M. Finucane, Esq., C.S., dated 
leendaria, the 17th July 1687. 

wool Blether wn!V °i w l 00 ^ as reived from that country. On<^ is ewe 

7 • ’ f, 0 , r ram s wool. I have been selecting wool for a Calcutta merchant 

of'uool sent home ee ^r^?t 1 V Cn ? i r 8 ‘ ’• ,lome t( ? Ell ^and. 1 his is the first shipment 
,*. received a valuation on this wool rccentlv which was Oh to 7 

larp^business "and ' E " ela / ,d - The "ool trade with Tibet can be developed into a 

maunds of^nnl In n • r ant , trad,n "' w 'th X ibet offered to deliver me 10,000 
rnaund H, ' , ! ", Da V. cc , hn S (provided I would guarantee to bu> it) at K16 per 
Hip wrV 1 I lL &t ‘ ltLS . tlie Hbetans will not place any obstacles in the way of allowing 
rhac'd hi T? through the passes. He is sending me samples of cloth, etc., pur- 
W 1 »L lb< \ ans »; and wishes me to forward them to English manufacturers and 
let him know the price of such cloth when landed in Calcutta.^ 

Letter from H. E. Abbott, Esq., to M. Finucane, Esq., C.S., dated Ja'mpur, 
the 27 th June 1887. 

Suffice it then to say, as a commencement of correspondence, that as far as 
sncep-breeding m Behar is concerned, Uive in the very centre of it, and roughly speak- 
in S».my tenants own at least a lahbof these uselul little animals; but as lai as wool or, 
quality of meat goes, they are of the most wretched description.though, like most things 
indigenous to the country, harcy to a degree. As I told you personally, 1 am convinced 
that judicious crossing would prove eminently beneficial (were Australian or British 
blood imported) to both w<iol and mutton. I do not think much outside trade is done 
in the wool line, the sheph^ds finding a sufficient market at present by weaving it into 
blankets, which they dispo ;e ol locally; but, with the railroad now at their doors, the 
industry only wants encouragement to develop into a very valuable adjunct to the 
commercial economy of the district. Be it always remembered that the grazing in 
Behar is for India the best par excellence. Sheep during the hot weather an- driven to 
the nmthem (hours, when fora mere nominal sum they fairly well keep themselves; 
whil-- din ing the rains practical farming-planters arc? glad enough to let them have the 
magnifirienl grazing <>t the inevitably heavy undergrowth in their indigo lands, 
charging the value of one sheep in the hundred for the right. Therefore, Rebar is 
eminently a country suited to sheep farming, and it behoves Government to improve 
the breed. Give me a dozen rams and double the number of ewes, allow me R20 a 
month to keep them up, and 1 will guaiantee to make a present of <>o per cent, of 
every ram Dioduad in the stock to sheep-farmers in the district, and 50 per cent, of 
the ewes. Your charge shall be no more than the above k20 as long as 1 am in the 
country, and when l 'cave, I will give back to Government the same amount of stock 
that they handed me, or at the end of five years I will ask no further aid from Govern¬ 
ment, but will return it in kind the amount of rams and ewes advanced me. I will, 
with pleasure, furnish statistics of the entire births, deaths, and distribution, of the 
cf ° r h: ol course you will fully understand that, should the stock die, I have no claim 
whatever against you as far as the R20 per mensem goes. My mere wish is to show 
how Government aid, pronerly applied, can benefit fhe district at small expense, and 
! . made in the long run almost scli-suppoi ting. After a bit, 1 believe we could make 
money by ! (ting out the service-: of the rams. But this must be done gradually. I 
h ivo ahead; proved that, .is far as horses, poultry and dogs are concerned one can, 
'..el. iinpcu led bK oil and judicious local ci ossing, do very great tilings in Behar; and 
n-; 1 honestly believe, ns iar as Bengal is concerned, it could be made the nursery for 
Strain, hotseB, oil-seeds, sheep, .LttV, <.*tc., tor the whole of Southern Ind : 

[Mo 1 e. Mr. Abbott hasapparently been supplied with rams: see page 600,— Ed.] 


h> h,nt by Mu. Or rah, Deputy Superintendent. Central Jail, Bhau g nlpore, dated 

i 5 -’h June lit 17. 

1 have the honour to submit the following- report upon Bengal wools, together 
\\ith extracts.* Regarding the production and improvement of wool grown in Bengal, 
it will be nec^hsaiy to enter somewhat minutely into the characteristics of wool, 

nnni(« J 


tst. —Softness. 

2 nd. --^Elasticity. 

3 rd. -Length ol staple. 


4th —Uniformity of staple. 
5 th- —Fineness. 

Oth .—Soundness. 
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1 working of Bengal wools, I find them warning 
A: regards want of softness and elasticity. I 
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oi a limy character V? 16 bardness of the; water the sheep may have to drink, being 
from which the wool cu C scar ? lt y °f yolk in the fibre, which is the natural reservoir 
not sufficiently and sniHKN ^ lts * c " aracter for softness » etc., shows the sheep arc 
and soundness thesp • As regards length ot staple, uniformity, fineness, 

the breeding ’ £‘ lci{ mcies are more the result of want of care and attention t<- 

countries are imZ ed T ,S undoubt <r<% the main cause by which sheep of all 
show the deterioration^ ni? r for wan t°f it are deteriorated. Whilst Bengal woo s 
incesin the north. r and contrast very unsatisfactorily with other prov- 

valZaUe one £ '2 *^ lad,a ’ th ™ is one redeeming feature with is a very 
or in other nord* PSS( d h'the Bengal sheep, and that is they are very receptive , 
classes cf "sheep* more rapidly than many other 

eradicate the rnnrciu - llbe } sheep, for instance, will require much more time to 
To improve the aad ^emps out of the fleece than would the Bengal sheep, 

method ; of trPTtrL^f and Quantity of Bengal wool, 1 will mention a few principal 
evidence of ;t?£ - t u ne ' ( ^ r >' for this Purpose, for part of which there is some 

^st g b fe n successfld 5n India as well as other countries, 

out that ura S e - 1 have spoken of the water as being hard : this seems to point 

undoubk dl- rr£ aStU i age ° VCr is of a calcic or lime character,* and would 

contain in if-c </ ° n ^ acc ° unt for hardness of water, but the pasturage thereof must 
ot calcium *v,, 52 SSeS *Jherbs and trees and vegetation generally, a large propoitiot. 
lime and \\e s C ^° re tbe ^ ood u P on which the sheep live and graze must also contain 
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used n,nnf'P s "Ould also have any lime that exists in it deposited befc»re being 
of sheen hv ,'p . and quality of wool, which is distinguished from the fleshy part- 
by the soil i,n 16 la rge proportion of sulphur which it contains, is very much affected 
sheen ern*.nn<r °*L- tbe * ood ff™" 5 : some soils growing poor grasses keep the 
merino fed Cre °j ean * and whilst giving finest of wool, yields only 1 -Jib, but a ! Yield of Wool, 

weighing mllf f 1 g< J? d P^u^ffe, of chemically treated soils, often gives a fleece . \dl8 
HI 000 n ,?* t0 \ l& - 1‘ is calculated that 50.000,000 sheep- yield on an ,vera R v 1410 
tains s or n nJl k°° r ° r , about 4 lb of wool to the fleece. This quantity of wool con 
Suddosp thic°° ^1 sulphur, which is, of course, all extracted from the soil. If we 
Kvnsum th«« Sl ic U i to ex I s . t ln ’ an ^ to be extracted from, the soil in the form ol 
nrodiif-o’n, ' . , p . ants which the sheep live upon must take out from the soil to 

portion of fh;^°^ a onc ) 30,000,000ih or 13,000 tons of gypsum. T hough the pro- 
vet it j c s ^/.P Sl,rn \ os t b y a ny one sheep farm in a year is comparatively small, 

nothinir Jc f S ° nab f, *? b ? bev0 tbafc b y tbe b ™g growth of wool on land to whi- h 
Gradual!.7 even adcI ed, either by art or from, natural sources, those grasses must I 
from t0 111 wb * cb Sulphur most largely abounds, and which therefore 

lansenfti , ° u W °° , ln other words the produce of wool—is likely to diminish by 
atrain »h A ' e . w,l ere sulphur has for < entunes been yearly carried off the land : anil 
gvnsum nr P ^?v? UCe ,s ‘^ely t0 bn increased in amount when such land is dressed with 
obtained in a taer manures m which sulphur naturally exists.§ This, I believe, could be 
ducts ,nt c , ? p loan from the gas works of the country ; some of then waste pro- 

a waste nmrlMr-f S ? P, bl,r ,n a bar &o degree, such, for instance, as the sulphate of lime, 
found in rr»nn#w-f- t • , e ''’ or ks. , The»e probably also is a natural form of sulphur 
in the iS?^?S W ? h thcrDcU ** districts, ai geologically it exists in some form 
Though n i'? 1 ° n - * ron Py f it €6 also contain julphur in .large proportions, 

ducts could • . wlt J? ad the natural products of India, I am quite sure pvo- 

animals ought to 1 ? mC 1 low in rates for manuring purposes. No bones ol 

for sheen hr.no"; ea ^‘f-®, for its land sadly needs it, being also a valuable manure 
2 nd I wnuM e° add,t,on to the various dungs of animals of all descriptions, 
ing should be csncfa? g< ^ ta - S i 0 * first importance also, that a definite system of cross-breed 
some differen ,» f ln • . w, th rams obtained from pure blood stock. T here is, I believe, 

---- ot °P ,n ion amongst flock owners as to what countries the best rams 

. Band Records and Agri. 

> and if practicable, would be dangerous, oxalic acid being a 

i Alto' ihZZJElf ecor ^ aud A ^ L 

4 Skins ” l/ni t/r ab 0 nurn ber of Sheep and Goats in India, m* a the article on 
- - 4 Pi ' 111 ”—*d . 9 Diet. Rcon. Prod . 

o ucA?, 1 ^ *}?- do,,bt he good manure for pasture land, but beritoallahs aic 
Director, Land Records and Agri, 


* This is doubtful.- 
T Impracticable. 
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are obtainable from; but experience has alvays proved this fact, that the w»e n | , ° • 

whether of European, South African, or Australian breed, is decidedly the bes 
crossing with Indian sheep. As success has been obtained by crossing the mei 
rams of each one of these aforenamed countries with Indian sheep, the aim 01 o 
owners should be to obtain wools for clothing purposes of a finer quality. A his c £ u 
be accomplished, and some six different qualities be obtained, which would wor 
combination, or serve the special direct purposes of manufacture in general, 
this end in view, I would suggest— c , Afr : ran 

1 st. — For producing finest fibres of a felty character, a cross of one booth 

merino ram, pure bred, with 100 Bengal ewes. 1 «. 

2nd .—For producing uniformity of lengths of staple, medium fineness, sou ■ - * 

and elasticity, a cross of an English merino ram, pure bred, with 100 

3rd .—For medium qualities and characteristics ranging ket w ^ n Nos. i 

cross of one Australian merino ram, pure bred, with B a . cloths, 

4th.-— For improvement from Indian stock rams for coai * ' , c f crossings 
a cross with North-West part-bred merino rams, the result of crossings 

with European stock in years gone by. Abw cr £ . t jf e Cawn- 

closcly approaching the Agra wool, or wool used larg- b by the U 

pore and Dhariwal Mills, and also exported aig y . £ wes w ith an 

5th .-I would advise a trial ^"2 n ° d f therms obtained from this crossing 

produced of an excellent character an b , soft j n f orm , j n length, 
tth. —To produce combing wool of very long, tine, i ap^ Eufopean com bi n g ma- 

Chin^!'^ouwfl". y bc Obtained by crossing Australian fine mcr.no 
,n connection wit^this'inatter 

the ascertaining of defects, pursuing a good y t_m^ ulaily bya yearly inspection, 

division of sheep into claves. fhese , nronertics of the fleece borne by each, 

so as to form correct opinion of the nature ^d properties or^ a)lowed * to mix 

in order that the defective sheep may t, duction 0 f (i ne wool. Whitc-woolled 
witli those drafted and set £P a ' * , £ " separate. Black-woolled sheep, free 

sheep, free from grey or black,^ should \be kept!* p the rams of same should be 

5a^s&«v& asawe-»- 411 

is lull of white hairy coarse bnstles or hairs which protrude^a however is the 

come amenable to any process or operation of im P r V™ j fater1 i, v the carrying 
result of ,1 denotation in all its forms, and canonly be erad catert bytne carry b 
out of all such operations as are being suggested herein. Jt only a lew Kemp 
seen in wool, it lowers its value immensely for clollung purposes. tiOTd cd ng, p 
tection, and breeding will eradicate these objectionable features. Thus rt 'S * 
•s in the fleeces of sheep are wrought by propagation or cros 
post'csung those qualities which it is wished to acquire. Lord Western, h ' f 

.. fcU.. imnenuAmanf nf utfinl nr, .dur*t inn. iti'Ti rK records t* 11 ' ei , 

d some East Indian 
the male upon the 

.. -ving a fleece infinitely superior to that or the dams, ^he ram 

was Urpt highly fed, and consequently their fleeces became long in fibre, 1 y 
weight, the breed of the- ram being the merino, which is considered the dcs 
which foreign stock can be improved. Purity of blood should be unquestionable, 
the result will then be a stronger stamina capable of standing changes ol cn 

It is, however, impossible, in the brief space of a report like this, to enter more 
fully into the minute details of sheep husbandry. I subjoin, however, a few e j!r ra 
obtained from my library, which may be of intcicst in showing what bus been d° ne 
the p ist in the otlie Pre.idencies of India, an I which I consider somewhat confirms y 



B< 

rn ; „ 
plains 


* It is highly improbable that a Tibetan ram could exist, still procreate, 
ngal. This result could only b seemed by a long series of crosses bringing, a | ‘ 
ny years, a trace of the Tibetan blood from the alpine regions to tfio tropic* 
.ins. ConJ. with pp. 5 84, 613—Ed. t Diet. Econ. Prod . 
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viy present before concluding I might remark,/row 

* Moots, there is so decidpd n c A • .? si °f India wools, as compared with Bengal 

to use a large hr abortion to l ft r ! ort ty of the North-West wools that f am obliged 
blankets and cloths and J h ’ ain m f re satisfaction from those who purchase our 
ority has been given to it hv !\ l ’ e U0 xn m y 07vn mind that this same super i- 

haxing been taken hv r ome Slic h early action in the matter of breeding, etc., 
gone by. 1 * y the G <™rnment of the North-West of India in the years 

cross-breeding” was kem [ at ®®. n ^ could, so- improve its weefe, arid if the system of 
wools of those nre vin^c P continuously might eventually supeisede in character the 
present there are c; t y„ Y *.» J Uf , a so f r ° m what I see of the North-West wools, at 
being kept up hv continue * lr woo,s . now that the system of cross-breeding is not 
sustain and lurther imnrn V !V I ” POrta i tl0ns ?( fresh stock, a very desirable element to 
to continuously, P ° VC t “ eir woo,s: this i would suggest Bengal should attend 

Since writino- m further report by Mr. Orrah. 
copy of the \vi 5 m/ lc P or(: upon the wools of Bengal, I have received, by mail, a 
Fabrics” which ™. P - P ° the ,4th Ma i' 1887, called the “ Wool and Textile 
an authority in Cu 1 ?°, rt ^ Mr ‘ F - H - Bowman, D.Sc., F.R.S., 

bad a copv of Mi® A nd °. n technical matters upon Indian wools; I have, therefore, 

“ We f r ,i,. fi w . r,tten on tr which 1 send to you with this letter :— 

D.Sc. FR^ ’•following paper on Colonial wools (by M r. F, H. Bowman, 

‘ Reuort on f hr. ni* ’ |[, esi( ? en t ot the Society of Dyers and Colourists) from the 
the supervision of ^ ec !? 0 ? s , 0 ^ the Colonial and Indian Exhibition,’ issued under 

Society, Sir H TruemanW Arts, and edited by the Secretary to the 

men , wore tonfil 1 1 V V< !k S exhibited from India, except one or two incidental speci- 
speaking of them as wonlc c . ontai P ed in a caso within the Economic Court. In 
goat and sheen fihro °”n the tcrm ls used in its widest sense so as to include all . 
he made to them . S mp 5 s . Y cre 2 3 ‘ n "umber, and no reference appears to 1 

specifically, the larpw A IS the , °!^ c,al catalogiic.t Few of these samples were named • 
out label. Ineh a ro^iP *k 1Cmbe,nff J 0n y d,st »l&*nshed by a number or letter with- 
g oat’s hair down to fin !? y co yered a wide range of quality from the very coarsest 
I hibetan shawl-ooat °j»!? nes J wool or pure pashmina, which is the undergrowth of the 
eight varieties * S w }^ aS nat, y e Ind,an wools, of which there are at least 

the individual ill w< y!s are interesting, as they contain almost every variation in 
^.irsand ,"T- :? t0 b< ?. fou L nd in another races of sheep. Most of tin 
to Kuropenn -r C ‘ k” S sect, ° n > However, are of comparatively small interest 

can only he o?, 1 ,1 e ’ S ' bcr “ US , e th « ,«port is small and the quality such that they 

require to ImWef «hh id^ when worked by machinery they 

»» India .-isio'iino- rrll "ft' 5? y 3 . r0 >, However, of considerable importance ! 

the great built V. ,if * ' 't th# woollen industry in the mountain districts where I 

coarse and fine fit • C wo ° en ff° 0< ls arc worn. Many of them are singular mixtr es of • 
wools of Cuh;vnfi!! CS i! 50 muc , SO, that those who are only accustomed to the regular 
could be obtain f saeep ran hardly concave it possible that many of the samples 1 
llr '*y of fibre. Za ZT-I C ;ir? le The finest specimen in quality and regu- 

scarcelv h e surnnee *? 1 characteristics w’hich are typical of the best wools, can 
?*iegu!a; iti cs ; n ’Jj but by far the largest numbers of samples are defaced by 

In lue most ne< W .,rJi UCUlr * e aTld quality 01 the fibre, which arc 'nly to be found I 
all the defects^ whirh a 1Ce ? ,n United Kingdom and the Colonies. To enumerate ! 

Is • n 1 m man v °/ these wools when tom pared .siih the I 

dciccts to be found in □ aD „, ,n the Australasian Colonies would he to mention all the 
the covering c f (l 1f * and » indeed, many o! the samples pu t ably resemble ' 

arc originally derivM* TjfS® 8 "* e P » r °in whkh all the truly domesticated varieties 
a mere classification ^ Urfc her knowledge in regard to the place of origin, 

the wools of India 1 wools would be of little service, and specially since ■ 

attention elsewhere COme the scope of this report, and will probably | 

dureive Resource? ^y Mr. Orrah were chiefly from Dr. Royle’s Pro • 

As these publi C at 1 r^/!I? ,a a , nd Journals of the Agri.-Horti. Sac . of India. 

0 repeat them. Con} ^ w ?! rea '^ een c i l,ot ^ above, it does not seem necessary 

1 * JP. > 58 1 — ate. — E&., Diet. Ecoh 
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Reports on Tibet Wool. 


“As already remarked, the wide range over which the growth of the wool extend¬ 
ed, and the difference in climate and other conditions to which the sheep in the various 
colonies were subjected, rendered the present opportunity most vah able in making a 
comparative examination of the different wools*. This survey brought home to the 
e> e most forcibly the very wide range of conditions under which the sheep can be 
cultivated, and the high state of perlection to which it can attain in almost every part 
of the world, when due attention is paid to the culture and breed. It seems to indicate 
that special cases of sheep are more adapted to certain regions of the earth’s surface 
than others, an-, that in many cases the environment of the sheep tends, in the course 
of generations under careful management, to produce a special character which be¬ 
comes permanent, and may be retained as a pure breed, it also shows that certain 
characteristics of the wool, such as lustre in the long-woolled breeds, can only be 



.. appears to be retained longest in /.cdia»u a...v» -.- -- . 

tralian Continent, l'he nature of the herbage also affects the quality oi the wool in a 
marked degree, and probably one of the chief reasons why the Australian merinos 
deteriorate when introduced into Cape Colony is because the hei bage is not iitted 101 
the highest development ot the sheep. One very marked lesson of the kxhi ution 
is the fact that all the best wools exhibited show that whatever tends to improve the 
character of the sheep in any one direction, rc-acts all round in a benefit to a ie 
other characteristics. The same conditions which tend to increase the size o ne s j 
cause the wool to be better nourished, firmer, and more.tenacious, withou 1 ] 
the best qualities of the fibre, provided care is taken m the proper selection and 
purity ot breed in the sheep. 1 he question of difference in the . 1 

an important one, and opins a wide field for invest, K at,or, 

, oticed that the Victorian wools stand foremost in tins respect amonyst the_merinos. 
When t he fibres are examined by a microscope, it appears that while t enb- 
equally fine when compared, say, with those from New South Wales, or South Aus- 
ttalia, the development of the individual scales on the surface is laigcr, and they 
present fewer scales in the linear inch. On the other hand, as the fineness in dia¬ 
meter is maintain d in the less lustrous fibres, and the development of the scales is 
greater in number and this gives a greater softness and pliability to the individua. 
fibres with a large degree of serration, and therefore a higher felting power. It is for 
this reason probably that the wools of New South Wales are more adapted for fine 
clothing trade than the more lustrous Victorian, or the coarser fibre wools of South 
Australia. The judicious introduction of the best characters of certain classes of sheep 
into other breeds, as is clearly shown, may induce a permanent improvemeut of the 
i *ed only under certain conditions, and it seems now beyond a doubt that it 
will always be necessary for the fanner to discover the special class for which his own 
climate and surroundings are the most advantageous if he is to attain the highest 
perfection in the production of wool. Those who are growers of the wool must 
remember that every year the demand for quality in the raw material is greater, and 
those only who aim at securing all the best properties which wool can possess will 
secure the markets of the future. 

“In several instances * kern ps f were found associated with the wool. These 
kemps are fibres, usually shorter and thicker than the others, in which all traces of 
wool structure are absent. They are brittle, solid, and ivory like. This is the sure 
indication of want of trueness in breed, and is most objectionable, as these kempy 
fibres will neither felt nor take any dye. They cannot be removed from the fleece 
by any process, cx< ept picking them out, and hence they injure the quality of any 


Kids for which the wool may be used. The defect was' especially noticed m 
of the cross-breds wi 1 the long-woolled sheep, and where it exists the value of the 
wool is.most seriously deteriorated. Nothing can compensate for the want of con¬ 
dition in the wool when sheep are neglected, and it cannot be too strongly urged that 
evciy endeavour should be made to maintain in the bulk the high standard pre-entea 
m the samples exhibited. Without this care and due attention to classification, 
the results of good breeding and cultivation may all be lost ami rendered commer¬ 
cially unremunerative. An endeavour was made in prepni ing this report by each 
jecinum exhibited in relation to the geographical position in which it was grown to 
line, if possible, whether any gencial law with regard to characteristic pro- 
b couM b-i drawn from this relation, but the differences in the breed of sheep, 
nd m the care and attention bestowed on the wool, rendered any sound deduction 
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Cl * RKr > ^ S( L> Secretary, Bengal Chamber of Commerce, 
to M. Mnucane, Esq., C.S.,-dated Calcutta, the 28th July 1887. 

trip \xvrt V Qs»!Illj rcce ! ved y ° ur letters of the 21st and 27th instant, the former handing 
i. nmv j.i._ -t s .° jams wool and ewe’s wool from Tibet, of which you wish to 
of fhi» UC *? r- a CU ^ a * The samples have been exmaine d by the Committee 

1 f ‘ ! ’ ' °* J, umrr| erce, who direct me to send you the enclosed copies of 

n I r en *?>’ Messrs. Peel, Jacob & Co. of this city, with reference to 
Surh^vnrU 01 lR ^.° ns ' vo °l sen t to them fiom Oarjceling in the beginning of 1884. 
If- wnc ! SUy * ‘l 0 niau nds, was then valued in Calcutta, at R18 per maund. 

per mauiS* Su ^bsequently sold to the Elgin Mills Company of Cawnpore for 

Mackenzie ^ e c courtes >’ uf Mr. d- L * Mackay, of Messrs. Mackinnon, 
Peel' o I am able to supplement the information given by Messrs 

current Co. by a London Valuation Repoit, dated 18th May of the 

firm T? - i° n samples of T ibetan wool sent home by Mr. Mackay’s 

rates, mi? v; }! urit ion given is from 6^if. to jd. per pound at the then current market 
7 rf. per Do C nH fW TL ,, ' S ^ gives the piice January—June 1884, of unwashed wool at 
be* prohaH c value of wool similar to the samples ) ou have now sent would 
Messrs u at , Ibat time 5 d. to 5±d. per pound. The higher quotation given by 
of w 1 1 • ui ° n ’ ^ 0na ld & Co. in May last is owing to the rise in the price 

1 ^ WfllCh haS taken nlaro flun nrr t Iwi lnc(> fltrnu nan pr n" itift* n PI nnal in nA^ VVCll" 

be. 

nn - ——“.luc o' tne ^namber ot Commerce desire me to say that they are of 
11 WolJ ld be advisable to send the samples to the Elgin Mills Company at 
Amrit^n ,e, r anC ^ to ^ 1C ^? c rton Woollen Mills Company Limited, at Dhariwal, 
i. iar ,;„.f’ rom both °f which concerns you would be likely to receive valuable and 
Y) r . e P orts ^ to the quality of the wool and its suitability to their requirements, 

marked P r °bably also be in a position to say what place it would take in the home 

send^f 0 / 10111510 ! 0 ’ * am to say that * !* y° u <3eslre lt » Mr. Mackay will be happy to 
will oblio-e^ 1 ”^* 68 ^ 0me ^ or va l ua don in London. An early reply to this suggestion 

Report on Wool Samples referred to in Mr. Clarke’s letter. 

nn^i e u VC i tw0 ? am P* es °f } v °°l bom you and value the first received at 5^/. per pound. 

at ast received at 5 \d. per pound, t he wool is unw ished and unassorted ; it is 
nnl gr °'\ n ’ and i s f °! a sound And healthy character. Such wool wouldsell in Europe in 
^ s,n 'dar wool from Bombay, Kurrachee, and Beyrout, we sell 50 
" P ounds an nually. I here is always a marker for such wool at a price; at 
re r , ^ ue of all carpet wools (that is, carpet wool) is remarkably low. Pleas-.- 

this wrx 1 ^ bgures m the enclosed circulars about East India wool, which will govor n 
oirdiik • ^ SC V •. l10 . se . ngnres are tor washed wool, assorted into various colours and 
in this man j 11 ?^ *^ e adv ‘ s ’b- t0 frace a small lot ot the wool yon have in view 
sutr* e<f th-u S j lt t°, test , t,ns market. At the same time, we would certainly 

could renorh Ymi 01 bales should be shipped in the natural state, and then v.c 
It annt'ir- ^ f f 1 ?, yo , u . wou ^ he prepared to act in the event of prices rising, 
wool shown hv ,. 1at le Sl jhject is one of great importance, for it is evident that the 
of a sound and heal thy C ° mCS fr ° m a COuntry P er f ectl y adapted for the growth 

is shipped 111 ami kurrachee 11 cust >mary to assort and wash the woo! before it 
parcel ’Cand* 1 '' ^ 1 co 7 lmen ds itsell to our buyers. We send you samples of a 1 
clipper! from tiir—l WO ° w h*u:h was worth 5 Id. per pound in its original state a? 
washed state 1 f • S10r r i’ ar * d we give you the result in the assorted and marked 
>t was washed-_ * S W0 ° ‘ d° not, however, know what the wool weighed before j 


No. 

1 *—*2,000 

u 

3 -~ 1 > 7°0 


3 -~— 6,000 

»» 

2,500 

1) 

f ,2 oq 


tf> 

1st white value 1 \d. 
2nd ,, 7 h 

Yellow „ 9 

» pieces „ 6 \ 

Grey ,, 5 ^ 

s. 
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Reports on Tib£t W00L 


From Messrs. Buxton, Ronald & Co. to Messrs. Duncan, Macneill 
& Co.,-dated London, the 18th May 1887. 

With reference to the sample of Tibet wool submitted to us this day for valuation, 
we beg to say we consider the wool worth from 6 £ to yd. per pound at present market 
values. _ 


From Messrs. Peel, Jacob & Co., to the Secretary to the Bengal Cham¬ 
ber of Commerce,—dated Calcutta, the 14th January, 1884. 

The sample of wool referred to in your letter of 8th instant is to hand, and we 
will endeavour to send you a valuation for it in »a few days. Our Liverpool corres¬ 
pondents, to whom we sent a sample of your wool, write us as follows - 

“We find the present value is about sd. for unwashed, and, say gd. per poun 
if washed. It is recommended to be washed before shipment, and it in addition j 
colours be assorted, each sort being of course packed separately, higher prices wou 
be obtained. We understand there is usually a good demand lor this article. 


From Messrs. Peel, Jacob & Co., to the Secretary to the Bengal Cham¬ 
ber of Comme'rc.*,-dated Calcutta, the 25th January 1884. 

We much reerct we have been unable to send you any report on the Iasi: sample 

i - i »'Yn?r 

have (f-onc to so>me trouble m ' * he "£ 11 f r * forth*. information, a Liverpool 

interest to you 

fu) cor ;ideration of the report, and would recommend you to make a trial shipment a, 
suggested, with the view of commencing a regular business. 


From the Agri-Horticultural Society of India, to the Director of Land Records 
and Agriculture, Bengal,—dated the 30th July 1887. 

I am now in a position to reply to your demi-official No. 284 of the 21st instant* 
regarding two samples of wool from Tibet ram and ewe. As mentioned in my 
p, vious note on this subject, there is very little trade done in wool in Calcutta,, an 
the dealers in Tibetan wool amount to probably less than half a dozen in number. 
I have obtained the opinion of two of these traders on the samples. y . 
they are good raw wools, but are very dirty, and their value ^ uI d de P en d on the 
washing and cleaning they should receive before being put upon the market. 1 » 
present state, the wool wouldlbe unsaleable here. Hie final market for wool of , . 
quality is Amritsar, and the pike there for stable of the quality oi the samples would 
be from Is i to ks pt seer according to the cleaning to which it has been subjected , 
it would there meet in competition Australian and European wools which ,m P° 
ed vid Bombay. Another market would be found at the mills in tnc North- Westc 
Provinces, but prices are not good there, as best qualities of wool are not sought alter. 

Of the two sampies the ewe’s wool is the better; the brown soots in it would, 
however, probably depreciate its value. From a European point of view the sample, 
would be much improved were the two qualities of wool of which they are each composed 
separated. The outer wool of the sneep is wiry and harsh as compared to the sou 
inner fleece which is the more valuable. Should you desire it, I can obtain a more 
precise valuation from Bombay in a few days. 


Letter from the Agent, Elgin Mills Company, to the Director of Land Records 
and Agriculture, Bengal,—dated Cawnpore, the 16th August 1887. 

With reference to your No. 327, dated 3rd instant, and the sample packets ol ewe 
and ram wool from Tibet, I have the pleasure to give the following particular- - 
Quality. — A very good combing wool, with about 33 per cent, natural grease. 
Value .—Can be purchased in the Cawnpore market at from R23 to K 
maund. 

We might perhaps be able to relieve you of a small quantity, but our consump¬ 
tion is only about xo,ooolb, 
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Letter from the Manager, Egerton Woollen Mills Company, to the Direct- 
or. Land Records and Agriculture, Bengal,—No. F. 123 K., dated 
Dhanwal, Panjab, the 17th August 1887. 

I have received two samples of wool you have been good enough to send me. 

' , h “ ( • sanding order with Mr. Prestage all last year, to purchase 5°o 
‘ i 0 T ,' s vv0 °l at Darjeeling-, but he entirely failed to procure for us some 50 

'Trnt.'-i'rl'ft 11 ma( ^ e a contra ct with another gentleman, and he, with the 

greatest difficulty. has snrrppil,.,! .-7....,1., 1-«. ^ vet to 


ormtnet i uv -* «*• LOntlaCt With anOuici gcuvtciuau, «*»»-» *»v., -- - 

what evtenf | U i y ’ ,'Vu f!{ cc , ceded getting me 250 maunds. 1 cannot say yet to 

Tibet ^ ta .ke this wool, as we get identically the same from 


'r:i f f I 1 t should be likely to take this wool, as we get identically the same from 
couM ° Uf P i art Himalayas, but it is certain that no single part of Tibet 

200 000 sheep P roaucc 10,000 maunds in a year, as that means the fleeces of over 

«Ve gave In2o a maund for our each consignment delivered at Sealdah, 


l rom the Agri- Horticultural Society of India, to the Government of 
India,—dated Calcutta, the 3rd January 18S7. 

ultimo! 1 which iTTthe a K rknmvled Se y?ur No. 262-7-23 F. & S., dated the 19th 
and I am i;,* r f i * 1C 1 ^ onour °* Pacing before a General Meeting of the S'»ciety, 
Profane Pb„ e A lnr ^ SCn ^ you copy of a demi-official letter from Babu 
your letter hUnQra ^ hos h a reporting on the samples of wool which accompanied 


Letter from Babu P. C. Ghosha, dated the 30th December 1887. 

it JL^ av . e examined the six samples of Tibet wool sent by you, and I have got a 
* merchant to examine and value the same. He declares sample No. 5 

■ e batch. Of Black wivjl, the sample No. 3, though good in its 

1 y * n i°* f° j . su P er > or to No. 6 as to justily the difference of R3 in the maund. 
as 1 stated in my previous letter, a great dr d depends upon the kind of 
c eani . n & eac b sample received before it is brought down to India for 
a T’j. ^ aa extensive manufacturer of shawl and woollen goods, both at Amritsar 
V: a ® hrn,r > he is of opinion that in purchasing large quantities, the quality actually 
pplied is much inferior to the samples, and the difference of the quality of tlie 
W’ a , ^ lat °f die goods in bales varies indirectly as the quantity ol the sample, 
th f u[f C * l S £°. ut * s Purchased. '1 he smaller the quantity of sample, 

e better it becomes by handling. I here, however, cannot be any question as to the 
quality ol Iibet wool generally. They are superior in fineness and length of staple 
o any x or e,jr n wool brought to India. But one must not forget that the v alue of the 
wool, provided it be fine in texture, is regulated wholly and entirely by the degree of 
s cleanliness. Iibet wool is tho only superior wool which is used by the shawl- 
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, l • ww viii, buuouui nuui wim.il is uacu uy hi.: auavvi- 

^ leers, both m and out of Indui. As 1 said before, Kampur and Yarkand are the 

lw o urincinnl marfc R<.*- —-1_ — j -and the prices so 

value. The wool- I 


■ principal marts. But the supply is'so uncertain and precarious and the prices so 
wiymg thatit is quite difficult .to form any idea on its export value. The wool- 1 
' Vi ° tr ‘ e * ron bers are of opinion that India is a better market for such wool than 
any oc.,cr country, and 1 think we ought to endorse the same. 

c ! °’rrf IC , notes on the samples sent it will bo found that a verv limited supply of 
tne six different samples is available— 


I 

II 

ill 


Maunds. 
. 100 

. IOO 
. 100 


IV 

V 

VI 


Maunds. 

2,000 

25 

200 


2,525 


total about •* dJ*"' able supply of all sorts being about 2,500 maunds. Ol this 
of blankets and rn!? a,m< ? S J re conSlim ed annually by the people of India in the way 
Kumnur nnd » man ufactured imSikkira, South Bhutan, Garhw.vi, Nepal, 

taken “VAy he 1 h '‘ l>laces - The Wmain&r, the better and finer quality, arc all 
Quality 1 have nfrf a manufacturers. The prices paid by them for wool ot avciact 
much dc S ^KU f dy q ? 0tal in m y Previous note on wool. It would, therefore, Be 
thematc’ i ll ava i 1 fa J,* acilitat * th " that article to India as would make 

ailable to all classes of wool manufacturers of the counuy foi home 
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consumption. Assam, Cachar, and the tea districts are the great places for woollen 
blankets which come from Tibet through Sikkim. 

As for the value of the samples in Calcutta market, I regret to have to report 
that there are no Native purchasers for the same. I do not know whether the Euro¬ 
pean manufacturers would care to uet their wool from Tibet when they can get perhaps 
at less cost almost as good material from America, Australia, and Germany. 


Prices of 
wool. 
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From the Secretary, Bengal Chamber of Commerce, to the Government 
of India, — No. 218-88, dated Calcutta, the 9th March 1888. 

The Committee of the Chamber of Commerce direct me to acknowledge your Office 
No. 261—-7-23 of 19th December, forwarding, for valuation, six samples of I ibetan 
wool received by your office from the Director ot Land Records and Agriculture, 
North-Western Provinces and Oudh, and caTling for any remarks the Chamber may 
have to make on the subject of a wool trade with Tibet. 

In reply to the communication under acknowledgment, I am to say that the 
Committee can add nothing to what was said in my letter of 1 8th November last. 
So long as the Tibetans are allowed to occupy a position within the Sikkim 
bordei trom which they can at will block the Jcylap-la the trade must necessarily 
depend upon their good will. This matter is, however, before the Government of 
India. On the general subject of improving the wool trade of Bengal, the Committee 
will be glad to receive any further communications from you showing how the 
suggestions of Mr. Abbott and Mr. Orrah have b-en dealt with. 

I now come to the valuation of the six samples of wool sent with your letter 
under reply, and returned heiewith. For the London prices now given.. Me Com¬ 
mittee ate indebted to the courtesy of Messrs. Mackinnon Mackenzie cc Go. 

Sample No. 1 .—Price per maund at Josimatti R20, the seer weighing So tolas ; 
about 100 maunds can be purchased. Lon don Report, No. /.—Grey, good quality 
(if greasy); probable value per pound. 

Noll. —White wool, supply available ion maunds, the seer weighing 80 tolas ; 
price at Josimatti R20. London Report, No. 2.— Cashmere, coarse white, 8^. per 

P ° U jvJ. ///.—Black wool, available supply 100 maunds. Local price R25 per maund. 
London Report , No. J.—Black, good quality (if washed), i\d. per pound. 

No. IV.— -White wool, available supply 2,000 maunds. Local price R20 per 
maund. London Report , No. 4— White, good quality (if washed), 6\d. to yd. per 
pound. 

No. V. —Good white wool, available supply 25 maunds. Local price R40 per 
maund. London Report. —Cashmere, white, fine lojd. per pound. 

No. VI .—Black wool, available supply 200 maunds. Local price R22 per maund. 
London Report , No. ft .—Dark grey (if washed), 6\d. to 7 d. per pound. The report 
gojs on to say—“ Our brokers say it is difficult to value on such small samples, hut 
they assume the bulk to be fairly represented and not loaded with sand. DiD 
should be guarded against, as we are told the Natives put any rubbish up with their 

Note.— Arrangements arc now being made to supply Mr. H- E. Abbott, 
through the Director, Department of Land Records and Agriculture, Bengal, with a 
few me ino ewes from the Duonagiri Estate in Kumaon. Mr. Abbott has already 
been supplied with two merino rams. 


II—NORTH-WEST PROVINCES AND OUDH. 

Scattered here and there throughout the literature of Indian sheep zv<.\ 
wool, repeated mention is made of the sheep of these provinces and of the 
experiments (persisted in for some years) to improve the quality of the 
wool. The writer has, however, failed to discover a paper, or series of 
papers, that contain the desired material to allow of a description being 
given of the sheep of these provinces, or of the nature of the experiments 
hitherto performed. The improvement that had been effected by crossing 
the indigenous breed will, however, be found alluded to by Mr. Orrah in his 
report regarding Bengal wools (see p, 5Q2). From the recent official corre¬ 
spondence furnished below regarding the wool of the North-West Prov¬ 
inces, it will be learned that the extension of agricultural operations is 
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regarded as having curtailed the grazing land in Oudh and thus lessened 
the outturn of wool. The chief area of sheep farming seems to be the trac; | 
of country bordering the river Jamna [Conf. withp. 565). The traffic from 1 
Nepal and through Nepal from Tibet is spoken of as capable of great expan¬ 
sion with a regular and good demand in India. This possibility was, how¬ 
ever, dealt with very fully by many early writers. Thus, for example, the 
following letter may be given, from the Transactions of the Agri-Horti- 
cultural Society of India (Vol i F., p. 214 of 1837), in which the suggestion 
ls offered of the formation of sheep farms on the southern slopes of the 
Himalaya : — 

.... * 1 have no doubt but a settlement of sheep might be formed in the Himalaya 
• u s on the southern slope ol the passes leading into Kanower. The rains which an* 
supposed to militate against sheep are not of similar violence or continuation as those 
in th e plains of Hindustan ; and, as for pasture, l think from what I have seen and 
ea '*}> that multitudes might find ample and appropriate food. 

. In the winter, when the snows are thick, the sheep could descend into the vallies, 
^lere shelter and dry food would be prepared. I am not aware that any particular ' 
°r obstacle to an increase is likely to exist ; of ravenous animals there are few 
none, but bears. Eagles, however, would prove dangerous, without sufficient pro- 
tection to the young lambs.” 

has h » 0 i 1 sheep is a strong, robust animal, and such as nature made him ; nothing 
been done, 1 imagine, to improve the fleece which is a strong and substantial sub- 
ance, and of which 1 believe the coating of the mountaineer is made, 
to should be glad to learn if the Government would be likely to afford assistance 
an individual, who entertained the project of introducing a better sort of sheep in the 
1 * Promising such benefit to the country. You are aware that though the British j 
« uftiority is paramount in the hills, it has not actually territorial possessions where 1 I 
ou.dsuppose the preferable position for sheep. My idea is, that the southern face j 
tne Himalaya, from the Sutlej, at the Borenao Gunnoss and other passes, at an eleva- I 
rVHnC 11 to . 1 ^»°°° f eet > Would be the spots best adapted ; and if I remember 

ru U K erC v! S n ° tlm ber save birch and juniper in the narrow valley where water 

st h Ut * ace °f th e country generally is undulating knolls, covered with wild 
j r w berry plants to the knees. There is of course other pasturage underneath ; ' 
Endian i” ^’ rass ,s a s bort herbaceous kind, resembling that upon our downs in j 

tb * nc f icat * n ? some of the experiments which have been performed in , 
ese provinces with the object of improving the breed, the following may j 
given from the Journal of the Agri.- Horticultural Society , V ., Scl., j 
rr 160-1 61 : — 

Extract of a letter from H. Hamilton Bell, Esq., dated Agra, 
the 20th October, 1846. 

* ser) d you by this day’s dak banghy, as likely to be of some interest to your 
me cl ® y* a small parcel of wool, from the first cross of the Cape merino, and Jessul- | 
as S aua * think you will considc?r it not unworthy attention and promising, I 
from f 1 ^ ne WO °^ on ^h:rd or fourth cross. The merino rams suffer greatly I 

I an K extreme .heat and-require a good deal of attention ; but they seem healthy. I 

land * ” owevcr » 3 - little doubtful of any reasult from my experiment. Little pasture! 
it 1 ^ * n ^ iese ziUahs, and alter the rains have ceased for. a month or two, 

I gear iV* • sustenance. I have found a moderate feed of grain indispensable, and I 
of .. cel V anticipate a return from the wool that would repay the expense. Sonic* 1 
sheo C raV i Ines 0I } the banks of the Jumna have a good deal of grazing land fit for 
and l V an<i ° ne °* m y villages is situated amongst them ; but it is out of the way, : 
breed 1 Ca ” not trust ,Tl y nock at a distance under native care, at all events, till the , 
r« nee ” brought as.close to the merino as seems necessary, 

wooll * 16 aaove n^uster was referred to a party who has lately arrived from the ' 
the ArC , m 5 nillactui * n ^ districts of England, and whose practical knowledge of 1 
and ,1C fi ,S * r< ‘ at ' aa d be reports it 'a very clean, useful article to the manufacturer, 
woid i** 1 * le s . tate *be sample, every way equal to it in quality and cleanliness : 
month C ' V0 ' > ?buut 14 pence per lb in the English market some two or three 
of 1 S „ , a H°* E ’ s , however, worthy of remark, that to judge properly of the value 
unh 'Vy 00 / ^ w °uld be necessary to have a whole Jiccce taken off and folded up 
Agr ; -Host* So* *vary much in different parts of the fleece,— Ed. Jour . 
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Demi-official from Lieutenant-Colonel D. G. Pitcher, = 

Director of Land Records and Agriculture, North-West Provinc 
and Oudh, to the Government of India,—dated Camp Charua , 
Bahraich, the 17th March 1887. 

Your demi-official, dated 4 th February 18S7, In regard to wool production^n 
Oudh. I have been making enquiries while on tour through Oudh, and * ..... 

1 can learn, production, at no time very extensive, has greatly decreased with tlie 
extension of cultivation and consequent diminished grazmg area. , S SS-S6 

T he whole of that produced is locally woven into coarse blankets. For. 

Oudh exported by rail 36 maunJs to Bengal and 71 mau "f 3 f /nm Oudh *! tried 
two Woollen Mills at Cawnpore state that they get no 

three or four years ago to induce the Cawnpore Woollen MiHs to procurej ^ ^ 
the pargana in which I am now encamped, or flock- 

blanketswoven, but nothing came of it, an<M now findl that ^ J become so re- 

wooftofforme'rirwdl he in t er c stin^to notv c w^er th^ Wj 

— D ; * 

ttfilJosimi: from Wltence m q Najiba y bad H would cost in carriage another 
R4 to R5 P er maund. _ 

Demi-official from the Assistant Director of Land Records and Agri- 
Culture, North-West Provinces and Oudh, to the Government of 
India,— No. 438?, dated Cawnpore, the 10th November 1887. 

On receipt of your demi-official, dated 20th May 1887, I consulted the prin¬ 
cipal corespondents of the Department in all the districts of the provinces about 
t^e production and disposal of wool in their districts. From their replies. I see that 
he on?v part in these provinces which produces any wool worth consideration is 
the tract bordering the river Jamna, which enjoys large areas of grazing j 

rearingsheep. Much of the wool that is produced there is used up locally >" the 
manufacture of kunialsy lois t it urn d n hs^ etc. *« , « « s. »r ooo 

What is left is brought to the Mills at Cawnpore which work about 5 >°! f 
inaunds annually, fully one-fourth of which is supplied from this tract. *n tbe 
source of the supply of wool is the Panjab, winch sends about t 'J°'^' l | , d . :„ ut ana 
total quantity consumed at the Mills; a quantity is also received^from Kajp^ 

and Nepal. The several varieties command the folio 
Desi (produced in the provinces) • 

Amritsar (Pnnj&b) . 

Namal (Rajputana) • • • • 

Nepal. 

III.—RAJPUTANA AND CENTRAL INDIA. 

The brief notices of the breeds of sheep in India will be found to em¬ 
brace an allusion to the Meywar sheep. These animals are spoken or ^ 
the. finest and largest sheep in India, but as having a poor wool, thong 
high class mutton. The wool of Mar war and Bikanfr is general*}' 
to be the best found in these States. But the wool of Shekhawati y 
leypore) is regarded as soft and superior to that of all the States. It very 

II., 


/lowing prices at Cawnpore: 
Rio to R12 per maund. 

„ 14 to „ 15 » 

,,15 to ,,17 » 

„ 20 to „ 22 fi 


much resembles the Bikanir wool. The following communications from 
the Transactions of the Agri.-Horticultural Society of India (Vol 
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di-7/) furnish perhaps the earliest commercial reference to the wool of 
Jeypore :— 

To Captain Benson, Military Secretary to the Right Honourable the 
Governor General. 

notlce °* tbe 2 3»‘d February 1S29, inviting suggestions 
shall L f? hi '£v connCcted . With the commercial resources ot Indfat 1 trust 

Jeypore fl°i' bl ‘ n t gr ?:°c l v ' th a few observations on the sheep of the 

of trade with England 6 ^ W "' Cb ’ 14 a PP ears to me, might form a profitable article 

defrllVf'rom^hU 77"° sbee ? in th « hi | ? > belonging to Government, being 
Jeypore sheen k , cd f t0 obse , fve th , e fineness of the fleece of the droves of 

!»&«. ' d^iVldS teJ" L ud ? e _? f "SS! 



to transmit vo ,p^ P r , „ tn * w0 ? 1 to Messrs. Mackintos 

“Of several hundred tH w! acconl P an y in g' the wool, and their reply. 

Jeypore, they have been iifvirinKI 6 ^ 1 liave seen brou £ bt from the direction 
l ares > and thefr* fleece finer thajTtlmt^ "Ktejlth generally, black 
1 he price at which thev ir P mi other sheep l have observed in India. 

a ?df am informed hyl native ^if^ th A drov ? ra * is one rupee a head, 

of the country, that thev are still rh the h ?, blt ° f brin £’ n & sbce P from that part 
three seers per ruuee o/ahnnf fhiYi- Cbeaper on the spot, and the wool obtainable at 
“ That the k b 1 th i rteen ru pees per maund. 

doubt, from the mTrov^Tin^ °" ^ sheep better pastured there can be no 
Messrs. Mackint^hT r^ th ' V ° o1 , of , the fe * 1 Purchased * the wool which 
inCalcfH i !.° Sh , & Co * sa y » valued at R8o and that at R ,oo per maund, 
l^oen well fed. C,n ^ CbpPC ^ ^ r ° m tbo 33,1116 sbe ®P within three months after they had 


Havvpf.r Stud Dep6t, 

l hi 20th July ,83,. 


I have, etc., 

C, S. Barberie, Lieut., 

Sub-Asstt. of Stud • 


To Messrs. MACKtNTOsii & Co., Calcutta. 

me to burner H^n’Tw V^ 0 ’, 0 * a breed . of sheep of an adjacent district appearing to 
and shall feel ' iZcH , ‘°T provmce . s > 1 bc * »« transmit you a few packs! 

trade for H,» b eed b y V° ,,r . showing it to some person acquainted with the wool 

‘he coarVe^so^bldX^nnil \l £ ^ £' for “S * b^sTd 

‘he market. blroad c,oth > and lf so > wbat w °u ld be the probable price per Ik in 

through VeT!b™rLr S m l e r| redfr ° m so ™ e f . she eP 1 b °u&ht from a drove passing 
s&me sheen • nn n v months since, and the shorter I cut to*day from one ol the 
since. P ’ "either occasion were the sheep washed, nor has the wool been cleaned 

Nawpkr Stud Depot • 

The ‘7th May tSjr. ’ ■ 

llT R 7 NANT C " S * Barberie > tdawper. 

information of th . e ' 7tb M V reached us in due course, but in obtaining 

dt !a>ed au-.iveS f ‘he samples of wool which accompanied it, we have necessarily 

ChioH., o .fa Ib * the blankets used here nf nafmu . .. . *. 


I have, etc. 
C. S. 


Barberie. 


lawtuieui maiiKets aoes not 

^1'orution Vn,""T’"i , “ “ ,ls ™r K «win be speculatively, probably for foreign 
<°». WtTafSS?” valued here, the larger quantity at per maund 

"Pinion of a Lc b’ th P U . on y ,f n at ? I0< J P 6r maund. The following is the 
y ° 1 ."-'samples havebepn^k^ 7® m Cqua,nte , U " t ith the value of wool, t.\ whom 
•^riotion, and *., ?!? r bm r tec1- • i hc sample , of wool sent is of a very low dc- 
P®rjt>, andthesmaH m .i'..'“ d g m , e ? t would not sell for more than 5 rf. tofirf. 

‘aid i n 35 to 3o „ r ~ ' f l t , ,ed V? th thread bom 8cf. to gd. per ft. If the wool can be 
o pe cent, below these prices, I should say they would sell readily, but 
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I would not recommend a large shipment,as the manufacturers have a prejudice against 
wool they cannot know. * 

Mackintosh & Co. 

Calcutta, 

The 7th 'July iSjr. _ 

More recent information on the subject of Jeypore wool and woollen 
manufactures may, however, be here furnished. It does not appear from 
the records at the writer’s disposal that any systematic effort has ever 
been put forth to improve the Jeypore breed, though several reports in¬ 
cidentally speak of merino rams, so that it is probable some of that bree 
may have been distributed to Jeypore from the Bombay and otner sheep 
farms that existed in India well on to half a century ago : — 

Note by Surgeon-Major T. H. Hendley, Honorary Secretary, 
jeypore Museum, on the production of Wool and Woollen Goods in 
the Jeypore State. 

In Jeypore, sheep are principally reared by Gujars and Jats. viTofa 

Northern Jevpore, or at nil events, that part of it which was .ndu^ m Vuata 
(Bairat), was famous as a Atop-producing country, and even now itis stated* 

Raj put antt Gazetteer that the principal expo; tfiomShekawat. ( NoithJejpo , . 

wool. The best wool, however, is said to come from the "“'^M u 'i’J^obtained at 
in<le.*d as good as that from Marwar and Bikancer; good v industi v 

or near Mafpura, south-west of Jeypore City, the seat of the numdah or feUmdustry 
Sheep are kept In most villages and the wool is bought ap by 'tne 

Namadgars or filters, who may be either Musulmans.or Hndus 
butchers also sell the wool from dead or slaughtered animals, which beig 
quality {khos-ki-un) is only used for making coarse felts. n a | eV nore 

famil’fts of Namadcars, Musulmans, living in the Namadgar-ka-Mohalia, jeypore 
“ About"SfaSaiS Khatiks, who live near the old **^^*^ 2 * 
work in wool. The census return does not give particulars under this head for either 

the |heep°and a even lambs, are shorn twice a year, in the months of Chaitra .(March- 
April) and Kartik (October-November). The wool obtained in the spring is white, 

that in the autumn yellowish in colour, owing to its having been worn in the ra y 

season. The Namadgars wash the coarse woo! and carefully clean it in a 
cleaning ma''hinc. They tread the wool repeatedly in soap and water ,n , lar £j ? 
anil squeeze it into balls which, alter drying in the sun, are cleaned by the 
or cotton cleaner with his bow or “tant, ” or with a machine. . .. 

The Superintendent of the Jeypore Jail, who until recently b 011 ^ WC J° 1 u arl 
Jeypore bazar fur carpet-making, has now purchased it from Sambhur tnioug 
agent who obtains it from the neighbouring villages; the best quality, » ’ 

comes from beyond the Jodhpore border, but it contains more harut or seeds or g 
thus making it difficult to work. Three qualities have been obtained ; the la . at 
cost FT 4-12-0 per maund against R18 or R 19 for wool of simdar quality botiK ^ 
Jeypore. This is the cheapest wool he over bought in Jeypore. It contains les g~o 
and dirt than usual. Some of the selected wool would be worth from R 25 ^ 

per maund in Jeypore. It comes in the form of a twisted rope tied in a kno > own 
piece weighing a little over 8 chittarks (Jeypore weight). The fleece from . j 
sheep, the wool being coarser, weighed about 8.} ckittacks. From other enqu J z . 
find that in Jeypore the fleece ot a full-grown sheep weighs from £ to 1 soer > 0, f 2 m the 
In L' ngland the average is 4ft to the fleece, varying from 10 and even i2ib tro .^ep 
merino sheep to i!.B) for an animal from Hereford, where wool is fine, as 
are kept very clean. In a warm climate it is natural for the fleece to weig 
Sheep are not dipped before shearing in Jeypore. ( g I0 

1 am informed that uncleaned wool mav be purchased at rates varying from 
to R12 or Is 13 per maund. The w:ol of dead sneep can be bought lor RS per ,nal * 
It is sent in large quantities to Bombay, Nagore in Marwar, and other P a * 
Chaura-ka-Sarur, about 25 miles from Jeypore towards Shekhawati, is the best sneep- 
breeding ground in the State. , r 

The principal use of wool in Jeypore is to mike felt, the numdahs or namaas ^ 
Persia, in which country carpets are generally placed in the centre of the room 
as it were, in a frame-work of soft, thick a am ad or felt. I thick there is little douot 
that this art was introduced into Rajputana from Persia through Delhi. It is an in- 
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dustry of some importance. At Maln lira , the principal scat of it, large numbers of ' RAJPUTANA. 
fnr afe ^ or ^ en £ a l ca valry regiments, also gis or hooded cloaks 

nra 1 e orsen \en and persons who are exposed to wet weather —asans or round Jeyporo. 
wh;^h used 1 J ) y Hindu devotees; the Jai-nimaz or Musulman prayer carpet, 

,.1 ° ° n ® j ?P e> ? arked out a n *ch >» coloured felt, gun covers, chakmas 
lino i and * a T ls or coarse blankets. Some of these felts are remarkably 

dark g re yarable. 1 he better kinds are beautifully white, the common ones yellow or 

menfilr? na . T fi ( ^ a ^ s are thick and fairly water-poof; many of them are tastefully orna¬ 
te 1 sma Pieces of coloured felt arranged in artistic designs, and most of i 

anr i ‘- v : r 9 ar P e ts are made in different layers, of which the edges aic cut into curves 
are min. i, 1 . p j°l cct !?. ns ; l<e1 ^ is . also nude at Tonk and in Jeyppre. Blankkts Blankets. 

Naraina at Hindon, Phagi, Madhorajpura, Choundlai, Chatson, Sambhur, 14 SS 

in. NatrnrA /jt?’ Jobner, Chomu and Samodli. Fine woollen cloths (Ids) are made Lois, 

coarse' f» vn " i , kaneer not, I think, in Jeypore, though I am not quite sure whether 
that anv canno ^ be ^* at ^ from Losal on the west border. 1 cannot discover ^ 

autumn y frrm\ xec n Cotton , and wo ?l cloths are made here. ChOgmns % made in the 
lev no re ™ C f Pow w °oh are sold at R 4 7 per maund; the best white ones made at 

maiind nu i 2 ? per /ua-wnd. 1 0n ^ chakmas of goed quality are worth R24 per 
*nauna. Blankets cost from Ro-S-o to Ri each. b M 


Demi.ofBdd from F. Henvey, Esq„ Resident, Jeypore, to the Agent to 
overnor General, Rajputana,-—dated Jeypore, the 18th April 1887. 

a S L,? h re ^ erence lo h/lr. Colvin’s demi-official letter of 9th March 1S87, I enclose 
Chundp ent -i sh . owin ^ tke figures of the Jeypore wool trade. I asked Babu Kanti 
etc nn /V W J et ler ke cou ^ get me any interesting particulars about woollen fabrics, 
St 7/ C iaS SCnt me a note » C0 Py °f which also is enclosed. 

c,, ' e/l0 showing particulars about the wool annually produced in , and 
exported from, the Jeypore State . 
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Route 
taken by 
produce. 


Shckhawati 
to Delhi. 
Buswa 
Mohwa 
Parasoii 
Sambhur 
Nagar 
Daber 
Lamba 
Toda 
Newai 


Localities 
where fabrics 
are made. 


Jeypore . 
Malpoora 
H indown 
Gangaporc 
Sanganecr 
Sikandra '. 
Chatsoo , 

( handloi , 
Chomoo . 
Msdhorajpoora 
Phagi 
Jhalii . 
Shckhawati . 


Principal 

fabrics 

made. 


Chakma 
Ghooghl 
Dalii' . 
Ausans. 
Blanket. 


Prices of 
fabiics, 


As. R 
4 to s 

4 to s 
4 to i -8 
2 to 1 
Ri to Ra 


* 
x 6 

F 


YJ ^ 
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Present state of 
the wool trade. 


It will appear from 
the following fi¬ 
gures that there 
has been a gra¬ 
dual decrease, 
both of produce 
and export : — 


Sambat. j 

Produce. 

! 

Export. ; 

' 1 


1 Mds. 

Mds. 

1040 

5.210 

| J, 3 rt 3 

1941 

4,248 

- 3,>98 

1942 

j 3,028 

2,844 


valued nt l ecms be exclusive of Sbekhawati, which is said to produce 1,728 maunds, 
' ,u **3.1,560, 

Explanatory note to accompany figures of wool trade . 

Used wooPen sheet- of oblong form, is made of different sizes. It is 

r slu ‘ termg goods from rain and as a protection from cold, and also to spread 
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on the ground. Ordinary chakmas are 2 yards by 1 yard and are sold at about 
R1-8 each. Chakmas (prepared to order) are used for covering carts, ruths, etc., 
and can be made of any size as the purchaser may require, varying in prices accord¬ 
ing to the quantity and quality of wool and evenness of the fabric. . . , 

•* Gkooghi. — Isa warm covering, worn as a protection against rain andcoM 
vyind. It gradually spreads out from the top, which consist s of a sort of a hood. 
Ghooghis are of two kinds : one for walking and the other for sowars or horsemen. 
The length of the one used by people on foot is just sufficient to cover the human 
body, that of the other used by sowar, serves to cover also the hip of the horse, and 
its length is always in proportion to its width. Ghooghis (made to order) can be 
prepared up to the value of R25. Ordinary ghooghis for walking purposes are sold 
at Ri-3 or R2 each, those for sowars from K3 to R5 each, but the price generally 
varies according to the whiteness and softness of the wool, thickness and evenness 
of the fabric. Fabrics made of yellow, uncleaned and coarse wool, uneven in t eir 
make, and so thin that they arc* nut water-tight, when turned towards the sun tney 
let the light through and are not good, but those made ot white and soft wool, even 
and thick, are costly. ' ^ _; T „ 

Dalli. —The length and breadth of the dallt are exactly according to the size 
of saddle or kathi under which it is placed to protect the back of the horse from 
injury, and its price varies according to its thickness, evenness, and the quality 

'' 0 °Aws^- Are "oftwo kinds, square and circular. Square ausans are 2 : feet 
square, varying in thickness like that of chakma and ghoogki. Ausans (frepured 
to order) are I inch to .J inch thick , circular ausans are of different ^meters. 
Ordinary circular Susans prepared lor sale are generally 2 feet in diameter and 
are worth about eight annas each. Circular ausans (prepared to order) are i yard 

wool of which the fabrics are made, and somehmes P'eces of broadh of 
mi™.™ are cut into flowers and pasted on the labnes. The ghooghis ana cna..mas 
ofMal pu rao we their credit to the water of a certain well wh, cl gives a peculiar 

IUSt The°fabrics described above are made of white wool. Black wool is chiefly used 
for making blankets and grain-sacks. 

Process of making Chakmas and Ghoogjtis. 

First of all wool is cleaned of all foreign materials and then combed; when 
it is ready for use, a piece of cloth of the measurement of the fabric to be made i 
stretched out and the quantity of wool of which it is to be made is sprea- upon » 
evenly by a wooden instrument. Wool for preparing chakmas , ghooghis, etc., 
spread on low ground, so that the soap water which is required in the process in* y 
not uselessly flow away. After the wool has been spread on the measured ciouj 
water is sprinkled on the wool and then the wool is mixed with soap and water 
pressed down with the hands and elbows. I his process is technica y c 
“•Rudda” which makes the fabric lasting, even and exact to the measure j 
fabrics are not made by any *achine, but prepared by a peculiar process as *oi j t j ‘ s 
The cleaned wool is soaked in an infusion of soap, gum, alum, and water- 
then spread upon the floor over a piece of white cloth in flakes, saturated wi ^ 
said fluid, forming any shape wanted and beat in with wooden handle until w , fccr * 
The piece is then soaked again in the same solution and exposed to fc 5 e . su "' j ou s 
which it is washed smoothly. These fabrics are remarkably tough and imp • ^ 
to water. About a quarter seer of soap is required in preparing a chakma => 
ing 2 seers. . ou t. 

After the chakma and gkooghi have been pressed, the water is nor wru s 
but they nre spread over pucca walls or on beams of wood till dry. j* , our 
woollen fabrics have been prepared they are smoked with sulphur to make tne ^ 
bright. High, dry and sandy places are best suited for breeding of sheep. . 
clayey and damp soil is not good for them. In the villages of Malpura, 
Chalcsoo, and Dousa wool is produced plentifully, and in the first named vi ^ 
woollen fabrics are made. The sheep are large and good-looking, but wo ^ 

superior quality is produced in Shek Hawaii, and the mutton there is bettor 
more nourishing, because the district is sand\, while Malpu*a, Dousa, and o > 
arc clayey and clamp. There are places in Shekhawati, such as Bisas, Ka m g 
and Fa ten pur conterminous with Bikaneer territory, which arc remarkable »° r 
sheep, yielding excellent wool. Young sheep yield soft and white wool, and ast j 
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grow older their wool becomes coarse and yellowish. Superior fabrics are made of 
soft and white wool and are therefore costly. Inferior fabrics are made of coarse 
wool obtained from older sheep. Sheep are generally shorn twice a year. In 
ohckhawati sheep are shorn once at the end of Sawan (July) and again at the end 
ot Phagan (March), because after three months wool is generally full of the thorns 
and prickles which grow there. In other districts of |eypore territory wool is shorn 
at the end of Chait (March) and again at the beginning of Kartik (October). The 
average quantity ot wool obtained Irom sheep a year weighs 12 chittacks. 

Lfiakmas, Ghooghis , Ausans, etc., are not manufactured in Shekhawati, 
out the villagers, to meet their own wants, get blankets prepared by Chamars for 
their use and dkablas for their females. Wool is exported by merchants from 
ohekhawati to Delhi. The average quantity of wool produced in Shekhawati an- 
nua r Y. 1S }> 7 2 % maunds, valued at £32,560. The average price of wool sold in Shekha- 
wati district is 2 seers per rupee, while in other districts it is sold at 3 seers per 
rupee, and the reason for this difference is that Shekhawati yields soft wool and the 
other districts coarse wool.” 


Translation of a 'Kaifiat from the Council of Bikanfr by A. P. Thorn¬ 
ton, Esq., Offg. Political Agent, Bikanfr, dated 31st March 1887. 

We have received your Kaifiat, dated 16th March 1887, requesting information 
j^garding production of wool. In reply, we beg to state that in Sumbat 1942, 15,811 
maunds, and in Sumbat 1943, 19,073 maunds of wool were exported from Bikanfr 
erntory; this gives an average of 18,341^ maunds of wool exported per year; the 
mount of produce of wool cannot be approximately estimated, but in Sumbats 
1942 and 1943, 1,624 and 1,429 maunds of woollen doth were exported, and about 
,000 maunds ot w-oollen cloth used in this State, therefore the average produce p r 
? C f f ^en at 22,000 maunds, including the wool and woollen cloth cx- 

ported to other territories. The average price is R20 per maund and £2 customs 
uty • it ts exported to Bombay vid Bangla in the Panjdb; the state of trade is 
goo* because the quantity whicn remains over the quantity consumed in this State 


Demi-official from Major P. W. Powlett, to Mr. Colvin,— dated 
Jodhpore, the 6th April 1887. 

As desired in your demi-official of 9th March, I give the following information 
regarding the wool trade in Western Rajputana. 

for 1S n °* P oss ‘D e to state with any accuracy the gross produce of wool, but 
• a Manvar it may be roughly calculated at 50 to 60 thousand maunds. During the 
as T ^ ears wo °l has been exported from Marwar to Bombay chiefly by Railway 


in ‘ ncrease °f export in 1885-86 and 1886-S7 is attributed to the reduction 

c ^ber 1884 of the customs duty on wool from R1-4 to half that amount, and 
^ -extension of the Jodhpore Railway line from I.uni to Pachbhadra, which is to 
Marwar 16 ^ a * ew ** is hoped, further stimulate the wool trade of 

The annual export from Jeysalmfr and Sirohi may roughly be taken at 5,000 
toth 2>5 ° 0 * rounds, respectively. Sirohi wool is said to be imicb inferior in quality 
tnat of Mai war or Jeysalroere, and consequently, while a maund of Sironi wool 
seldom fetches more than R/orRS, the price of same quantity of Marwar or Jey- 
• aimercwool varies from £12 to £25. I he best wool is obtained at the second 
bating after the cold weather. 
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Statement showing the estimated quantity of wool produced in the Kishen- 

gurh State, 


Estimated 

produce. 


Mds. 

1,000 


Exported- 


Mds. 

700 


Any facts regarding 


Fabrics 
locally made. 


(1) Ghooghi. 

(2) Chakma. 

(3) Kamal,etc. 


Prices. 


Wool is sold at R18 per 
maund. 

Kamal, from to F.3 
• per piece. 

Gbooghi from 8 annas to 
K2 ; Ausan from 2 an¬ 
nas to b 1; and C hakma 
from 8 annas to Pi 
and 4 annas per piece. 


Present state 
of the trade. 


A little in¬ 
crease in the 
trade com¬ 
pared with 
last year. 


IV.—PANJAB 

So much has ocen said regarding tbeH' 2 odlfon’^dTscri’pdon of 
scarcely necessary to enlarge on that subject 

the two great trans-H.milayan breeds andthe^two cis^ Iace 

!■ S, rf .iSbrcS'otthe Plains, to. «h- P»”f> 

admitted that there are several distinct breeds which all possess thatpeci- 
HarTty While unable to furnish a detailed account of the breeds of Panjab 
sheep it may safely be affirmed that there are several distinct orms, 
some*that approach the Cagia (such, for example, as the Tarm mSn -a 
sheep), others that blend towards the Afghan races, while t j^e 

nroac'h the type of the Sind, Baluchistan, and Raiputana breeds. 

H azdra race'has for some time attracted considerable attention, and 
Sas made for many years to improve it by cross-breeding w.th the 

mel A monograph of the woollen manufactures of the province was issual 
by the Government in ,884-85. The author of that useful report^Mr 

Johnstone), while furnishing particulars of the manufactures ai r. ^ 
silent as to the nature of the wool produced, or the breeds of sheep ^ 
province. A still older publication, Mr. Baden Powell s Panjdb P 
furnishes certain paces of information, omitted by the subsequ . • 

pilers, who have dealt with the subject, and the Journals of the ranj* - 
cultural Society contain many still older and very useful P a P e . ' 
writer considers a selection of brief notices from these sources of m 
tion, while lacking cohesion and continuity, may serve a useful purpo * 
Himalayan Sheep and Wool. -Lord William Hay. while u P 7 
Commissioner of Simla, wrote in 1853 the following letter {/ our ‘ ' ;• 1 

Hort. Soc» Panjdb ), which deals with the subject of the Himalayan 
as also with pashm:— • , 

“The wool consumed by the people of these States, as well as of Mu p Ce r> 
Sukeyt, is imported from the plains, or produced at the fairs, annually held at k p 
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] °a anc M fl sAw, brought to these fairs for sale, are obtained from a peculiar 

bieecl of sheep and goats, found only in those elevated regions, lying north and north- 
cast of the great Himalayan range/and known as Great and Little'Tibet and Chinese 
i artary. I he sheep is called Biangi , and i s wool is remarkable for its softness and 
length of staple. 

Ihe pasfitn or shawl wool is the under-fleece of the goat, and is singularly soft 
an hne. 1 here are two kinds of pashm: the black or rather grey, called sfiabn , 
fnr k’ k ca " e ° P' lUm or pashm. From the latter are manufactured the shawls 
or which Kashmir is so famous, and from the former various stuffs known as patu 
or pushmmas. 

? 8 ' ea !: marts for the sale of wool and pashm are Rodok and Garoo or Gartal, 

i places situated within the limits of the Chinese timpire. Rodok is a town of about 
of'l 1 p l u eS ' ? n ^ t be right bank ol the Indus, about half way between Leh, the capital 
^adak, and Garoo. At this place wool and pashm are always procurable, but no 
t a PP^ ars to be held at it. Garoo. on the other hand, is a spot, situated in the 
1 < > ol a very elevated and rugged province ol Tartary, and marked by only one or 
ld-'rb°* USe f belonging to the Gurpans or Chine e representatives, and a collection ot 
. . te f nts belonging to Tartar shepherds, who remain there during the summer 

whi V‘ * le P u !*P (He selling their wool, and pasturing their sheep; at this place, 
dunnV^u e 111 ° S' ,m portant wool mart in the Chinese I artary, a fair is annually held 
narlri^ thR V 10 ?^ 01 ^badon. When the wool is purchased, it is without loss of time 
v-tri i °i n * e b?cks bf sheep and goats, and the merchants start off towards their 
marW de tl nations. Pashm is chiefly purchased for the Kashmir and Rampur 
some, however, finds its way to Sultanpur in Kulu, and a little to the plains, 
Vla Vjarhwal and Kumaon. 

thiee rH f r * n ^!P a ^ at R a ^pur is held in the month of November, and lasts about 
f,o, n \ y S ‘\ . f ne pashm, is -old for ready money alone, and bought up by Kashmiris 
annnnii mri - ,r> Lu . d,ana and Nurpur. Of white pashm not less than 6oo maunds are 
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Lirpur. Of white pashm . __ 
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ro:idc; ch covered at all seasons of the year with Jeep snow. 

Purnocp a P d 8 " ats only aro used for the conveyance of 

great Vr™ le , ee P and goats of Chumba aremost highly piized, being lemarkable for 
maund H' and ur, common endurance. Thirty seers is the usual load, but a pucka 
R-'-S i!m °‘^ en carried by a stout sheep or goat. The sheep cost about R2-8 to 
part * ini i a. 8 ° acs average from Ri-8 to Is 2-8. The traders in wool are for the most 
ra l witi fh an *r S Lahoul, and Kunawur. They resemble or rather are identi- 

the sn ' t, r ^ ars °* ^ ’bet. Their religion* language, manners, and customs are 
of the h e *. T , y rarely, however, come lower than Rampur, being terribly afraid 
leat of the lower hill> even during the winter months. 

is inrx\r, en ?M r ’ es ^ * iave rnac leRaveno doubt in my mind that the supply of Tartar wool 
the suddIv l ii ^ Wf *althy and highly intelligent merchant ot Rampur assured me that 
be menti ^ ° d a i wa y s . cQual the demand, however much it might increase, and 
'Nool and a z'” pro °* ' v ‘ iat be- asserted, that before the annexation of the Pnnjdb 
Rampur ^ < \ s \ rHy t°the amount of a la'.h and a half of rupees, were annually sold at 
wool. S* H ■ ° not ^ ee if competent t6 gi\e a decided opinion as to the quality of the 
n °t that U .p ,en ^ a ttenti'*n is not perhaps as yet paid to its cleanliness, but I doubt 
depends v S W1 be rectified as soon as the Tartars discover that the price of wool 
recliirt»r? k 11 v f V u °b on it»- cleanliness, and that by cleaning it carefully its bulk is 
£ by nearly one-half.” (p. m-ih). 

button, in a letter which shonly after - appeared, reviewed | 
also b f So P’ n ^ ons J arid added much additional information. It will I 
that he *? Unc * / rom the rcpublication of his communication which follows, | 

Himdla ; ron ^|y ^commended the formation of sheep runs on the higher sheep Runs 
soft w V 1, an . ur £ e d persistent crossing with the merino sheep, on the j R ocommcml* 
*mp rr <)0 J y ’odigennus stock, until, as in the Cape of Good Hope, a locally I £ 0r f u jthpp, 
grea/f race ^ een developed. He was of opinion that a wool of 1 
comm-- ln< i ncss W0l dd thus very likely be produced which would readily ‘ 1476 

Hode anCi?a It may, however, be said that the general spirit of | 

tb e rj So !? s investigations revealed the existence of breeds of sheep on i Cro ^J^ itU 
irnnr ln !f 1 ^ 1at without any crossing might in themselves be greatly j y!!t7' 

P °ved and made a source of positive wealth to India. The chief | 

39 S. 147, 











WNIST/fy 


Dictionary of the Econoynic 



SHEEP: 

Wool. 


Production of Wool and Woollen Goods 


PAtfJAB. 

Himalayan. 

Sheep. 

Biangl wool. 

1478 


Government 
wool agency. 

1479 


Cleaning 

wool. 

Co>if. with />/>, 
5 ^ 9 , 5 $ 6 , 633 > 
650. 

1480 


Himalayan 
Sheep runs. 
Conf. with p. 
’ 633 . 

1481 


Conf. with p 
516. 


objections are the indolence of the people and the want of sufficient and 
cheap means of export. Hutton wrote ;— 

“ Samples of the wool, termed biangi, have more? than once been transmitted 
to England for inspection, and the answer returned has always been to the effect 
that while, on the one handy the wool in its present state is too fine and too deficient 
in felting properties to render it suitable for any of our existing manufactures, the 
expense of cleaning it from hairs with which it is intermixed, would, on the other 
hand, entirely exclude the article from the market.” 

“ In former years the Government of this country made enquiries as to the pos¬ 
sibility of procuring supplies of this wool, and appointed an agent (the late Cap¬ 
tain P. Gerard, if I mistake not) to receive it a* Kotgarh beyond Simla; but al¬ 
though there was found to be no difficulty in obtaining the article, its dirty state 
rendered it so thoroughly useless to the European manufacturer, that the specula¬ 
tion was abandoned; that the biangt , or Tartar wool, might, therefore, be pro¬ 
cured in quantities equal to any demand that might be made for it, is doubtless 
quite true; and Lord W. Hay, while admitting this, states at the same 
that, ‘ sufficient attention is not perhaps as yet paid to its cleanliness, but he doubts 
not that this will be rectified as soon as the Tartars discover that the price ol wool 
depends very much on its cleanliness, and that by cleaning it carefully its bu k is 
reduced by nearly one-half.’ Here, then, is the very point upon which we are 
at issue, and which amounts to this, namely, that the wool which the British manu¬ 
facturer has more than once pronounced tobeunsuited to its wants, ic procur 
in any quantity 


As to the question of It. Lord W. Hay is 



Dut to tne in ter nn scare or ruiir, <111 ui «'»'*-** • 1, orv ; nC r 

canoe cndcrcd fit for use; and it is the expense upon this cransiog 

process that would raise the price so much as to exclude the .1 

“ That the Tartar either would or could cleanse it from hairs is not to be ex pee ted, 
and I doubt that he would, even if he could do so, because »n his unenlightened e,es, 
reducing the bulk «by nearly one-half,’would be regarded as tantamount to throw- 

ing away one-half of his produce; quantity, not quality, being ms m t° 9 c ( 
bring a?i especial favourite l As yet, therefore, the question does not appear 
have been advanced one step beyond the position it held some twenty years ago . 
The course to be pursued is, as I formerly pointed out ? to purchase a Hock or nocks 
of Tartar ewes, and serve them, under European superintendence, with we 1 -rse ec e 
merino rams; by which means, in the course of two or three years, the hair wou 
be entirely eradicated, and a pure and valuable fleece be ready for exportation 
the mother country, and let me add, for successful competition with the very . 
wools procurable in the markets of Europe. There is no locality, that 
aware of, better adapted for an experiment of this kind, than the h^ighN bey 
Checn in Kunawur, and thence upwards through the Tartar district of Hun & u g* 
in fact, the very country that will shortly be opened up by the completion 
new road into Tibet. There the runs would be entirely beyond the influence of tnc 
monsoon, and an abundant pasturage be found, if it w ere thought advisable t 
periment upon them, for both the cis-and trans-Himalayan breeds of sheep. , 

‘‘From Cheenee upwards to the head of Kunawur, the cis-HimAlayan 
with coarser wool might be advantageously located and improved, and m- 
eqial the Australian breed; while immediately across the intervening range •..•irinn 
back Soongnum, the Tartar district of Hungrung presents itself tor the cul i . 
of the finer biangi wool amidst pastures or worm wood, and other plants ‘ 
constitute tlie natural and appropriate food of the Tartar sheep, and upon v * 
alone they appear to thrive. Tnus,as the Australian wool was at Ieng 
duced from repeated crosses of the merino and British sheep, in a CyT 0 
peculiarly adapted to its growth, so in the trans-Himdlayan portion or E' m< - - n 
may repeated crosses of merino and Himilayan sheep be productive ot a wo 
all respects as good; while in the Tartar regions across ot the merino a 
Tartar .sheep maybe expected to produce a fleece superior to any now * n0 " 
Both these experimental farms would be within easy distance of each othc, V 
remain under the watchful eye of a Superintendent and suitable assistants, w_ ^ 


# All past experience would seem to strongly support the view that the inipi ^ 
ment aimed at might be attained by the natural process of selection and only perieciec 
where found necessary, by crosses of breeds. Ed.> Diet. Eton. Vrod 
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th^n• t0 serving of the ewes, the lambing, shearing, health of 

centrir-1 no^t!nn th n e f r ^ UtleS be,on £ in S *° such an undertaking, and who from his 
naLlTto^hLr eidl S**"*™™’ or on the heights of Hungrung, might travel alter- 
houanff ai3fr«S^ ^occasion required lie would also take measures for the 
Would never hr nff? iJ 16 floC f s du ^ n £ i, be w,nter » a duty which, if left to natives, 
vation for turnip P erfor “ led - 1 ™** of land might be brought under culti- 

Cing^ lucerne ornw Ch *?! * t?°? d,y size at ?0 ^gnum; while a yello* 

Hungrung.” 8 S WeI1 00 the hlgher tracts around Hungo and Change ir 

of libS 1 ^ 6 ex P er i men f is well worth the trial, and if carried out in the spirit 
from Australia to me ^ ~ ltb ^ ri lhant success, for even should the supplies 

if not sunerior fn ?^ Inuc, oar Indian fine wools would always command a sale even 
layan ne^ks i}" e ex P 0rts / rom the colonies ; while in all probability, our Hima- 
the means oHnS/- 0 pr ^, u ^ e a ? ecc 5 Peculiar to .those elevated tracts, and be 
European world’’ 0 UC,n ^ s ^* ^ ner fabrics to the notice and the admiration of the 

which atinpJt-oj W 00 , 1 -— 'The following passages from the older papers 
which v in V* e J 01 ? 1 ?? 38 °f tbe PanjAb Agricultural Society, and 

mav holn l terwards ^published in a volume of Select Papers up to 1862 , 
found that o ^ 0nve Y som f ,‘dea °f the wool of this province. It will be 
a t cross-hrp^° m 11111166 °r ! he Societ y urged the desirability of experiments 
tralia. ra 5 es °f Panjdb sheep with stock fn m Aus- 

regarded aci?/ 6 f 3 $ Tl ? e sbeep of the Sind Sagor Donb was 
instance ^Il e f eSt wilb which experiment might in the first 

ever serirmcW r * orm ed. It does not appear that the recommendation was 
wished belnu^r^S,^ 0WeVer > 1)111 Mr * Barnes (in a report also fur- 
improvem^nf 3 l’’ 1 be ? een to bave deprecated the idea of any possible 
h as been nhl«f i Ugh ^ rossm £ wit h foreign blood. So far as the author 
Indian 0 Iearn , from the perusal of a very extensive literature on 

more near? ^Jf nd , w 9 °h w °u!d seem as if Mr. Barnes had been proved 
Immediate ]™« IT f Ct than * he writers who urged that “ it was a matter of 
tried temn^ 0r l an ^ t0 ^P ort rams from Sydney.’ 5 Selection (such as 
stock thit nrn ,7 ^ , r tson at Madras, p. 635) so as to eliminate 

would seem UCG r, en ? p hairs and to obliterate parti-coloured animals, 
junction uMh ° fe 1 • y step towards improvement {when taken in con- 

fioritv harl i 6 f os f lT) S ^ Indian breeds, till a degree at least of supe- 
races fr ti~.? ecn uxed), rather than by the importation of widely distinct 
In FER th pnrpose of im mediate crossing. y 

west of E-Br andreth wrote in 1852 :-‘The wool produced to the 

vvhite wool- tn jf on, Mukcw through Zeera downwards to Fureedkcte. is all 

maunds of ’white w!!i! ard ?! ! hT ? Ine I* 165 sbee P arc principally black. About 800 
About 400 manna °*° V/f* sa , ld to he produceddn this district in the course of the year, 
wool trade an Dearth an . d ab °ut the same quantity in Furecdkote. The 

n^aunds are sairi ? *° , the principal trade of Feerozpore ; about forty thousand 
Kars. The v^l.m 0 r heca shipped for Bombay in the course of the la t three 
rupees per annu n >> if 1T1 a"' 0 * may be sct down as upwards of a lakh of 

attention s houM L .^? rC ^ wrote : —“ To ensure a good supply of wool, 

before packing* - tl/c pa,d L 0 j the breed of sheep. Wool should bu carefully picked 
so as to get rid of^ e , do ? c by PV ttm S it into a tank and stirring it about well, 

"te fced 83,4)5 it " hott,d thBn heca,e - 

f u Pplyoi°woo| A ati n^'" ^ ritin ? l852 > says:-“To ensure a good 

longer than the F.S?«L° n , °V ld be paid to the breed of sheeps those of this district are 
long tail- S j' ee P’ ! '". t have lar S e heads, clumsy legs, long ears, long 

is also a erer-' dirr". d,c l " iu,t ' r '' ,re£ 1 «n every way: their v.ool is.vlso infrrior. Vlieie 
a hout f'," 1 * h; trveen the sheep of the Mooltan district and those of Sind 

a ,re larger ami fh ; - there . t,K: shec P constantly crossed with the Kabul or dhoomha, 

||wp crossed with the°r/i m0r A af,un<1ant *H." ner V 1 have ’ h , ow * vcr > observed that 

: probahlv \ rcv . e / y llaWe t0 disease at Lahore, Mooltan. and 

“hoot the lower raL«^ rt nd il he i^n- ‘r 0 : th ? y ‘ however, appear to flourish 

nu ‘c!. of the Rarvul Ptndi district. The w ol of the Simla sheep is 

'' at of the MooHlan sheep, the consumption is greater than the supply, 
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so a great deal of plain wool is imported. In 1851, the Mooltan district contained 
about 4S,ooo sheep, as far as I can ascertain. Each sheep is sheared twice a year, 
which gives £ of a seer of wool for each sheep; on 48,000 sheep this will give 36,000 
seers; a seer is equal to So Company’s rupees. Perhaps k of this amount of wool 
ought to be deducted for lambs.” 

In Jhung.— Major G. W. Hamilton wrote in 1852:—“The sheep of this dis¬ 
trict are superior in appearance to those l have seen in other parts of India, black and 
pied sheep being less common than white, and the breed might doubtless be improved. 
The sheep in the district has been estimated at 150,000, but the pasturage is suthcient 
to maintain a much larger number, perhaps ten times as many. Sheen thrive well in 
this climate, and arc a profitable stock, being bred not merely for wool, but for their 
milk, and are seldom sold to the butcher.” . 

GoojEKAT. —“ The Goojerat district docs not seem to possess many sheep ; Kawa* 
Pindi has large flocks of the common black sort, but below the Salt*range, and in the 
Shahpoke district the animal is much larger than any 1 have seen elsewhere m 
India. The colour is white, with black on the ears, and spots of black on the body. 
The cars are peculiarly large and pendulous.” , 

In Jhelum. — Captain drowne in 1852 wrote:—“If this wool be nt lor the 
European market, it wou’d be well worth the while of Government to endeavour to 
improve the indigenous breed by the introduction of some merino sheep. I am in¬ 
duced to make this recommendation from having observed the effects of this measure 
at the Cape of God Hope, where a comparatively profitless breed of sheep has been 
exchanged for the wc 1 -pay in ;; merino. I he climate, too, of the Salt-range approx- 
mates very nearly to that oi the barren hilly country of South Africa, and the grass in 
our rowels seems very nearly described in the following extract from a work which 

toucheswi sta^farming aUfieC^e^: ^ those places which appear 

‘ ^eVe of the ‘cLal ^server. 


Googaira. ■ 

X493 

Lahore. , 

1494 


almost baie —- —. . , , 

1, , r f tnitiof light curly vegetation sprinkled over tne — ... , , . 

and undulations and underbushes On an acre of such ground a sheep will keep hiin- 
■ cif fat free from disease* and in condition.’” 

The fleece of one sheep at the Cape is reckoned by the same author to weigh, 
on an average, about two and a hall pounds and is valued at one shilling and six 
ljpn ce per pound at the lowest rate. This calculation was made in 1837, but I don t 
know what the price of wool may be at this time. “ In this district a sheep is shorn 
twice a year, and the fleece may average one seer, or two pounds, and with an 
improved breed it would, no doubt, be considerably more, as well as of greater value. 
The quantity of wool produced in the whole district is estimated at 2,500 maunds. 

In Googaira.— “ About 1,600 maunds of wool are annually produced m the 
whole district, at least one-hall of which is worked upon the spot. 1 he remainder is 
suld to Sowdagurs , who come for the purpose from neighbouring towns. 1 he avera G 
nerik is 5 seers per rupee.” . . f 

In Lahore, etc.—Mr. J. Wedderburn wrote in 1852:— ‘ From the enquiries 
have instituted, it appears that native wool ol all kinds can be procured in this * st ^ n 
in the cold season to the extent oi 3,200 maunds. Kusoor, 2,000 maunds , . « 

I 0 wO maunds; Lahore, 200 maunds. It is of three sorts : 1st, white; 2nd, brovvnjj .* 

black. I he white wool is the most plentiful, and is of two kinds r ]ii»ht 

obtained from the back of the sheep, and is 1 sed in the manufacture of loot's, o 
blankets, the texture of which is like that of shawls, but very much c ^ a , rs ^’ m the 
market rate is L 10 per maun I, while wool of inferior quality is collected 

le-'s. and belly of the sheep. It is used in coarser fabrics, and sells 1 « 
per maund. The remarks refeiring to the white are applicable to the brown 
The black wool, employed extensively in the manufacture of common blanket > 

The sheep are sheared twice in the year ; half a seer of wool is obtained 
sheep, at each shearing, or one seer annually. The hair of goats is employed , oaf | s . 
making ;opes and coarse blanket bags for placing on bullocks when they c ? r Gp an jib 

II ere is a fin* kind ol wooi known a spashmina, which is brought into the 

f:oni Bokhara and 1 ibid during the cold season. Amritsar is the only P 131 * a j e f, 0 in 
it can be purchased. Dhossa, a thick warm covering fur the Natives, is mat e fl n est 

1 ,bet — 'Tibet 


the wool purchased at Bokhara, while of that brought down from 
shawls are manulactured. The Bokhara wool is at Ki-io per seer. w*. at 
wool at IL; pci seer; 50 01 no maunds ol fiashuiina could be P u,cn a 

Amritsar in one season. The seer is So Company’s rupees, and 40 seelii 

JVlr. G. C. Barnes wrote As to quality, the wool of this country is ha< J 
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have a finer wnnUhn 1 mal * u rmsh es the best sort; and young lambs of course 

rising i n value h d ^ r s ^ ecp< Bu r l c .° arse as the material is, it is evidently 
I do^not antirinnfl beL0 I ” 11 . n ^ } b >' wa y the Indus, an article of European demand, 
with other S nJ!, C Sfu 1 eve H,f rom crossing the breed of indigenous sheep 

are ie‘nilarlvdriv*n A he - A S P Wl l,0t stand t,ie climate n01 the rains. They 
soon •'and wh n acioss the high ranges to get out of the influence of the mon- 
hard and wiVvnc A?® ^ becomes acclimated, I tear that the wool will become as 

“ S f»• y i a - the indl S enous produce. 

nishes thp^Mf ‘ s pioduced only in temperate regions ; as the power of the sun dimi- 
waste< above H , ‘ r ? T , . co y er,n S becomes warmer and of finer texture, until in the arctic 
afford material frA i i ya ’ , '\ 0Q becomes so soft as to change its nature and to 

‘‘ 1 do n r f shawls under the name of 4 pashm.' 
not santruinp to assert that the native breeds cannot be improved, but I am 

sure to de rr cnrr'if» Vi y £ reat . advanta &e will ensue from crosses. The climate will be 
degenerate^ ,-L f ie ^ l,a hty as the produce of all temperate countries invariably 
•Somnrb-h? trans planted to a tropical climate ” y 

the suhionf 1 ’ n ^ re st appears to have been taken some thirty years ago in 
Society-* c Fanj ^!? wo ? 1 that a Committee of the Panjdb Agricultural 
improvcTnVn^ 011 ^ 1 ed t ° investi & ate and report on the possible means of 
that no m i* * ie r ^P or ^ 4 rawn ll P b y the Committee is of such interest 
Society’* n6 r ed ^ ven for still further republication from the 

s Journals of the following 

« Report of Committee on Wool , 1852. 

Committee obserwS lu , the improvement in quality of the Panjab wool, your 
be of ?omc V '.l„. V d <. at - ftthough an increased demand shows the article to 
authorities whn 1 JC i' tS inferiority is admitted on all hands. Hut the European 
improvement ^ n co . ns ! dted » unanimously state the wool to be capable of 

sheep. Your V™ ^ su P 1 ® no 1 , ' ,t y can be best attained by crossing the bleed of 
*ng. The fine r ' ^ ,tt f ec f 'ydhfherelore, turn their attention to the best mode of cross- 
fleeces, are of S , hiunalayan and Tibetan sheep, with their soft and downy 
being a native nf “JP 08 * .consideration. But it is to be feared that the animal, 
fleece would «»»• 11 ' d re £ lons * would not bear theclimatc of the plains, and that the 
India, there sf onIrl 1 H ect>r S e coarse and hairy. If, in any of tne plain districts of 
Panjab, a C m«inn- a brced ol sheep, producing wool superior to that of the 

and 

r ams frnm C y i Uur committee’s opini* 

wi?h y r y - Conf ' Tcitk p'. 6n ' . 

°/ an irtiDroven >, < ri tbe ^ 0< ^bty, in which it would be most expedient to rear flocks 
the conclusion (■ \ 4. e ?u ^? ur Committee have information before them, which leads to 
u Ppcr pu: tion nf V c- 00 breeds of sheep below the hills, are to be found in the 
than in other plainsdistrict^^ D ° ab ' ibc cl,matd there, too, is somewhat milder 

would b a ecbf S ° ^ Sed tbat an important step towards improvement 

the existimr am .. . B y a report on as exhaustive a collection as possible of 
ation, from C d ^ an i ab wo °l* It seems likely that the local inform- 

the premratin c districts (quoted above), was furnished in connection with 
to Europe an ^ °t these collectibns. The samples brought together were sent 
c omniunirL/, Xa !? lned b y an ex Pert of high standing, The report was 
I he ex.,rossinno° ? r F ' Roy ! e ’ and b >' him " as transmitted to the Panjab. 
wool of the ° nS . d °pi n i°n there made are, however, as applicable to the , 
be here furnished 11 da * V aS l ° lbat °* and the report may, therefore, 

°f fi ilk forward °k bad tbe I° rt y~ tWl - specimens of sheep and goats* wool, and two 
fcquainted bv tbe I nd * an Gove rnment from Lahore, examined by those well | 

the followinir \.L these JP[ od u^ts and their value in the market here, I beg to submit 
these wools acr P ?. w, t‘ 1 tlieappendeil tabular statement. In this l have arranged 
. “ Mr. So«.tki? g to their nature and the places from which they have been sent. I 
Paid to Colon** 1 ! S ° Web ^ n0wn ^ or ^ bo attention which he has for so many years | 
bom B 0m | ld W( J r d, has long been anxious about the wools imported of late years 
a t fair prices if u ’hich he has said would come largely into consumption and sell 1 
Were first picked ou? WCre Sen ^ * n a c ^ ean marfeet, especially if the long hairs j 
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“ Of the specimens sent the goat’s wool, or hair, the produce of Tibet, which is 
90 much valued for the manufacture of Kashmir shawls, is less esteemed here in the 
state in which it is sent, because long] hairs are mixed with the fine wool, so tilat it 
cannot be worked in the machinery in use, until the hairs have been first picked 
out: this in England is an expensive operation. It is probable, however, that 
if these hairs were picked out in India, where labour is so much cheaper, the Iioet 
wool might sell at remunerating prices, as it has frequently been enquired after by 
those engaged in the manufacture of fine shawls. . . 

“The black wool of the Panjdb, as well as of the Umballa district, which is so 
much used in North-West India for making blankets, is not much esteemed h .re, 
as there is a prejudice against black wools: But the Goojerat, No. 12 wool, being 
long in staple, would be useful for long purposes, and might sell at remunerating 
prices, and that of Simla is of fine quality. The wools placed under the head o 
m.xed have been sent as white or black, but are mostly mixed. They arc f J. ltt c *T 
proved of, and would probably not be much in demand; some of them Messr . 
Southey have not priced as being unsaleable. 

The white wools from the district of Simla and other parts of the Hirralayns, 
are , ov the contrary , thought so well of, that there can be no doubt of then ) k 
largely consumed in this country, if they.are sent to market They are prenounced 
to be of very good quality and English in character, probably from the similarity 
of the Himalayan to an European climate. These wools are valued *tfro 
pence to thirteen pence a pound, and would probably sell at higher prices, 

3 the Pan jib arc like those of the 

to the English market ; but as they are generally mixed with lonj,, haus ‘hey are> 

a ^Belort'on some Wools and Silk sent front Lahore,-with observations and 
probable'value in the English market, by Messrs. Southev : 

^ K —Tibet wools, 1st sort, white, not in demand in English markets, and of little 

V *2% Tibet wools, 2nd sort, white, ditto. 

7.—Ditto, 2nd sort, black (rather brown) ditto. 

10.— Pashm of Bokhara B65 per mound, brought by way of Peshawar ; goat s 
wool not in general demand, but clean varieties might sell for 2*..to 3 *- P er ot 

19. —Black pashm, >st sort, R1-4 P“r seer; these are all stated * 0 ^ no* 
in general demand: they are also objected to g? being intermixc_d with I g 
hairs. If these were picked out, some of the white kinds might be saleable, out 
black kinds only at very low prices. 

20. —Black pashm, 2nd sort, Ri per seer. 

21. —Ditto, 3rd sort, 12 annas per seer, ditto. 

22. —White pashm, 2nd sort, K2 per seer, ditto. 

23. —Ditto, 3rd sort R2 per seer, ditto. 

Sheep's wool, Himalayas. * . b u fc 

g,—White lamb’s wool from Simla, good quality, ltd ./good long, 3 •* 
if picked clean, both would sell higher. 

24. —White wool, 1st sort, Simla district, R2 for 2i seers, ditto. . f English 

32.—White wool, Spiti, within the Himalaya, good ; but rather wanting o. 
character, lod.toud. 

39.—White wool, Jung, yellowish, of good quality, gd. 

Sheep's wool Panjdb and Amballa Districts. . . ra thcf 

5.—White Panjdbi, 1st sort, Lahore, Rio per maund ; white, yellows 
Kcmpy, with long hairs intermixed, 3 d. 4 >} 

7. Ditto ditto, Eerozepore, Kempy, yellowish, but a useful kind. above 

Mr. Baden Powell, who publisiied some ten years later than u ^ 
reports, particulars of the Panjdb wool trade, in connection wi 
Lahore Exhibition, treats the subject under three sections: isti 0 f 

the wool produced beyond the frontier, including* the duwu tl u 

Peshawar ; and 3rd, the Panjdb plains wool including the improve ^ 

of the cross-bred Haz£ra sheep. It does not seem necessary to say «* J- 
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° n ‘1? ^ °t pas hm l\mn will be found in the separate 
» w P Glow on that fibre. But of his second and third classes one or 
f ma y. be abstracted from Mr. Baden Powell’s remarks, 
wnnfc - g0f the frontier and dutnba wool he says: “The trade in these 
Non h xv °w extensiye, bbth by the Peshawar and other routes in the 
^orth-West Frontier. There is also a very considerable export to Karachi 
cial * / S , a remark . °* Barnes, * that our early commer- 

tofii ^ 0n ™. th , tbe coun tries on the Indus was sought in order 
finprl f^ ent */ 0r Britisb woollens, while the existing trade was almost con- 
io believe a f nd tbls the niore singular, as there is good reason 

from n 6 tba * ln . return f° r these cottons we shall shortly receive raw wool 
Pow«„ l t COUntn l S0f ^he Indus.’ ” This anticipation, adds Mr. Baden 
the V nnle 3 r 7 ? W n Ce - n r, Completel y bilfilled. Speaking of the third class— 
cener^il °- h l Pa JJ^h proper- Mr. Baden Powell says : “ Wool being 
there Jc ?* 4. 1 ? t ,^ e * an J ab at least, produced without artifice or skill, 
t|or» C TuV-a 10 i? ^ ld as lo the origin and progress of its cultiva¬ 
tion off hG d, ” er< ; nt kinds of wool are, and have been, localized for ages; 
insiJnm mptS to , J m P rove and cross different breeds have been few and 
and there seems hitherto to have been no desire among the 
neither i Who rest a hnndantly satisfied with the breeds that exist, and 
been Vn ° W I J° r a PP reciat e the benefits of improvement. Whatever has 
or the ni S • aS i he atteiri P ted introduction of merino wool into Hazdra, 
remainVf u Ct !? n in Spiti is due to European endeavours. Much 

in inf-- i° - done improving and extending the produce, and still more 
xvooi »» acm S 1?uod methods of cleaning, dressing and working up the 
in a fr^f akln ? of tbe Hazdrd experiments Mr. Baden Powell adds 
I fear kT 016 t0 the abo Y e . Elusion that “the Hazdra- experiment must, 
dvincA ^ P ro ^ ou nced a failure; it has gone on for some time past always 
not Lnt ! W / Cat u although not yet extinct. The people, it is said, do 
Revenue ^ 4 t** u , se fine merino wool.” A passage from the 

Darti 'i«i e port of Hazard will be found below, which furnishes fuller 
therpr^.f S / °Jl t ^- e N Cros f“breed that had been tried prior to the date of 
; P 11 and it need only be added that apparently the subject 

anno^S J ' en .entirely forgotten. At all events, no recent reports have 
R. f * i 1S known whether the breed is still in existence or not. 

T a w. S . ude ib i s abstract of the opinions held about the time of the 

of Pan-/i l b ltl0n (1804), the following statement of the two chief classes 
Products !^J vo ° s ma y be furnished from Mr. Baden Powell’s Panjdb 

ofw^i 0( i LS ,° F , THE bl.-W. Frontier.—“W e now come, to the second class 
Thr' P 10( Jucedat or about Peshawar, Kdbul, Kandahar, and Persia or Kirnrin. 
tailed .”° St ,r jj eres ting varieties of wool are,— 1 st. that of the dumbi, a large 
« KabP at >sshawar and Kabul; from the latter place it obtains the name of 
as worn by the Xfgd 1S USCC * * n the mamdacture of ‘ cfu, £ as * (cloaks with sleeves) 

* r> *f at P the hair of a goat common in and about Kdbul ; fabrics called 

? 3rL r ad ® f - roni this * 

13 called ‘ ^* a beaa ^ u l w hite, very soft wool, produced at Kii win, it 

Kara^iivV 161 ? * s . a Kandahari and Bukhira wool, among which we may include the 
kul, lamb sk:ns * of Bukhara. 

to theln^k^!? d (with the fleece on) of Karakul, a district about 20 cos distant 
(the nr. i 1 °* Pjkhara. is famous. About ten lakhs of rupees worth of these skin* 
is ann„«ff p Karakul and other districts of Bukhara all being called u karakuli\ t ” 
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Wool obtained from the fat-tailed variety of sheep is used in the manufacture o 
clothes and carpets, and also exported to India. It is of wide distribution ; the s eep 
abound at Peshawar, Kabul, Kandahar. Herat, and other places; Kejat and th 
sunounding country produce sheep's wool in great abundance. inis .neep 
apparently indigenous also to the Salt-range. 

The following account of the trade in these wools frcm Kandahar is 
extracted from Colonel Lumsden’s Report on Kandahar : — 

At Birgand, Hazara. Herdt.and Kandahar, when advances are made to the 
on the future crop, the price on the spot is about 12 Company S annas _pe ^ 
maund of 4 Company’s seers; but if purchased at the time of shear g - , • 

for the same weight ; and if taken on credit R1-8. A load of 48 

rr 192 Company's seers, is carried to Kandahar from any■€>the^istncto above-men 
tioned for Company’s R12 8. and from this point to Kat^chf for the same sum. ^ 

below Da'dar, pcrflcdy^feT tT« nt, prcxreedmgwithndie investment 

when the a ff ent runs no risk, one-fflth # from Karachi to Bombay 

varl^S 

qucntly mixed. The wool of >*V - . e ts * b aide ins,' viosnndi nomads. 

and 'rommon^felts/ Th^Ze wool known as ku’rak is procured from^oats in the 

1 ’°Kh t'oAy d£e It -A deli- 
'1 he wool find, its way into the J ° , nately appears to be the adulteration 

cate wool, but its principal \ , . nrrt he impoits of real ^Awand Kirmani 

01 genuine pasnm marked; the subject of 

"wm'he V ,k of manufactured shaw s. 

SUUme.it of Kirmani W ool nnd real Pashm imports in the city of AmnU 
sar front 185°-$! to 1861-62. _ 


Real Pashm. 


Year in which 
imported. 


Quan¬ 

tity im¬ 
ported. 


Mds. 


1850- 51 

1851- 52 
iR 52-53 

1853- 54 

1854 - 55 
•855-56 

1 856- 57 

1857- 58 
*858-59 

'-••O 

1 86 0- 0 l 

1861- 62 


Kirmani Wool. 


Year in which 
imported. 



• i»300 

• 850-51 . 




• 1 1,250 

1851-53 . 




. 1 900 

• 852-53 - 




95 o 

‘ 353-54 • 




. 1 850 

* 854-55 • 




. 1 700 

*855-56 . 




. 1 600 

1850-57 . 




. 1 600 

1857-58 • 




500 

• 858-59 . 




. | 4°” 

1S59-60 . 




. 1 400 

1860-61 . 



, 

■ 1 500 

1861-62 . 




guan- 

tity im¬ 
ported. 

Mds. 

40 

100 

250 

300 

401 

4 «o 

500 

700 

700 

800 

1,000 

1,0:0 


Remarks. 


There is no scarcity 
of pashm, but the 
agents from Amrit¬ 
sar no longer go up 
to Bashahr for it, 
owing to increased 
import of Kirmani 
wool. , 

This inferior wool lias 
put the real pashm 
out?of the market. 


Mr. Davies writes thus: it is evident that the quantity of shawl-goat 
imported into Anuit ar has, fpr several years p ist, dccrea- d. In ite stead, s t 
wool from Kinr.dn in Persia ha, boen largely introduced into the manuia«- -_ 
fihawis. Thi-» wool is fine of its kind, end long in the staple. It is much more ■ - 
and quickly worked than the more delicate goat wool. It is largely u - d m ■ j j fl 
the fabrication oi * Jamewars,’ which have superseded the use of Kashmir 
that country. . f u e 

Wo ;LS OF THf: Plains.— We come 90W to the last class, representing 
wool of plains. Among these I lime included tl)e wouls of Hazard, because y 

$r I^OI 








































mmr# y 



P rod nets of India . 


in the Panjab. 


tG. Watt) 


<§L 

6l7 


tho d hr ^ C ude 1 d "! a ?. Y other> J U >s here that the first attempt at improving 
! ' ™ W3 f ,na,ie ’ b X thc introduction of the merino sheep, but there does not 
.^em any great prospect of success. Merino wool that was sent home in 1S60; fetched 
q',' f. Pound. At present, merino wool in Europe is chiefly produced-the best in 
* le a 5 ; xfc best * n S ^°, n y- Mow unsuccessful the experiment may be, there 
traiW* w ? ys m w J ,,ch the breed of sheep might be improved and the wool 

Cra , ~£ lmida te d : of pasturing grounds there is no laclc. 

vallpv« 2^£ an c^i n ? d S“ b ^ ot \ th 5, f inanc ial Commissioner in 1861, 'that the 
sunni v • e b Ravi, Chenab, Naincukh, and other tributaries of the Indus 
tion mff l rOUnds * n . 0 . fc i° be sur P asse d in any part of thc world. The popula¬ 
te ov 1 / ,n ^ { hese are chiefly pastoral, but owing to sloth and ignorance, the wool 

} ptoducc is small in quantity, lull of dirt, and ill-cared for in every way/ 

I# l;‘ ac 7 anc ! white sheep’s wool, for blankets, etc. 

2. Goat s hair, for grain bags, rope, etc., etc. 

. 3. Gamers hair : the inner wool is used for chogas of a common kind, and is very 

sou. I his wool is produced in the ‘ bar » and * thaP tracts of Shahpur. 

“ I K011tak ’ J 1,an g> a ud Gugaira, which are camel-feeding districts. 

Wl^n n ^ e ^ arc A° woc f» ‘ s nothing now to communicate of an encouraging nature. 

fc n r ° Ugh } Iazari in A P. ril » 1 saw the merino flock; and was greatly di ¬ 
al! to lit » i-l * u u f nd ® r L?i e , care a . shepherd from Hindustan, who appears not at 
suite d ti 'ft u Cold r/ tbc hllls; and W,H not willingly venture into the localities best 
a contract r J bc la ] ter a PP ear * d to me to be in a most wretched condition, offer 

obta?nerl fr , 0 -^r ha \ f ' b f eedsr f red b y th ? S . a >' ad so f Kaghan, who confess the wool 
thov A / m ^ iese *° b f much softer and finer than that of their own sheep; though 
fore So*”? a PP ea L r & reatl y to appreciate these qualities. I consider, as 1 have hereto- 
extent « that t M, ere ls "° P ros P cct whatever of merino wool being produced to any 
of suffiriJtif il h ilV u F ° f any i WO °!’ 1< ^ st of a11 tbe finer k «uds, being allowed to grow 
woods fl be P r,2 « i 1 » n l the European markets ; as the tangled and thorny 

t ^ thr0u £ h wb ! ch J he sheep must P^s, oblige the shepherds to shear 
l«ss tr-.lt ^ t l t ' vice » ai ? d usually three times in the year. In the comparatively wood- 
d erabl^nlrt H r . e ^ ons » wo ° l of the finest kinds, and 1 believe of consi- 

and eno. « ,S « P. roduced almost everywhere, apart from the inner coat or p xshm ; 
inav bS: be J ng mad ? in S P ltl ; 1 with a view to ascertain how improvements 

to me V edi a ? d a su P e / lor as well as a more abundant article obtained. It seems 
obtained°f^l er tk t0 be doubtf ? 1 whether any considerable increase of produce could be 
circunKt n JT» by a n V avadab ‘ e m^*ans. at all events, not under existing 

_ mstances —{Extract from Revenue Report of Hoadr,d 1262-63). 

cnnf Ut 3 hat A he e ?P enments at cross-breeding wer e not in the Pnniab 
'vill show- sbee P» tbe following correspondence and report 

Report on samples of wool from a cross-breed and from a Kohistan ewe, 
communion ted in the following letters from Mr. Robert Smith, of the 1 
<{ Commissariat Department , to the Secretary,—Calcutta, 13th March 1843. 

Patna ex *™J ned the sample of wool (a first cross between a merino ram and 
musters of y V U se , nt ^ me. and after carefully comparing it with numerous 

utl commercial wools which I have by me, my opinion is as follows:— 

Is in my po^LTnn 0 ^ 0 / 0 ?^ ?*- a o{ <?oss merino bred in this country which 

Present amnlf ?”’ d ? h,ch 1S wor . rh } s ' $ d ' P er ftl . ,n thtt London market. The i 
stank- • if - ,.o " * S S( /mewhat coarser in the fibre, but it has the advantage of a longer 
nesTi; it N? lS *iot^o pure as it might be, and the fibre 1 de of wc^k- 

sample fer cl w ° pffP d }sadvantages, however, are sufficient to disqualify the 
a t about xl tV ° f i hls K ,nd : T lar - e mtit.es, would find n markr t in Kngland 

standard i an i da bfct C mor 5breeding would bnng it up to a much higher 

in Bcloorhictll 5 h ?t A he nd .P s 1S °P en ; woolled ewes bom Mekrarn and Jhawar 
sheep of pSS? r,,Ig V fc be . re ? dl y procured, instead of breeding from the coarse woolled 
Years be V"a w,t 1 ■J^ 001 * s , he f.P to ^l ve s,re » a cross-breed might in a lew i 

wealth to * abl,bhe ® °P th,s side 01 India, which would lay the ioundation of much 1 
“ Wk i ro " er \ and b ® ne ^ fc tbo r °untry and the revenue materially. 
refpren, P ',. e ?" , th ', s !,ub ig t - could not the Society address the Government with 
!oun„l T l A IC " ar , yt0 V a p 1a ' ’ Postans’s researches (rape 434 ot the Monthly 
■—- Agricultural Soc iety (or December 1842) to procure samples of wool * 

8th vrirdf* 5 ? n,p 'f werc presented at thc general meetings of the Society on tlw 

p atn--’ ih fk nd J‘ 7 w A . pr ' 1, ,he firstby Mr - °- d - Muller, Deputy Coll-ctor at 
1 »the other by Major Napleton, at Bliaugulpore. 
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Production of Wool and Woollen Goods 


from all parts of India, particularly from the North-West, that those h« ^ 
desirous of entering into the trade in wool, might know the best sources of supp y 

28th March 1843 . 

" I have the pleasure of replying to your note regarding the muster of Kohistan 
fl<*pp&-\vool which vou sent to me some few days since. • , .» . 

»a jaaai 

aSpicwh^r^v/been made in this respect the mTinO^this'is 

taking the dam from the hairy sheep °? Thi , sire un(! , r anv circumstances, 

like breeding from the race hor^e and the t tto . . J. f merino and best soft 

should be merino of the be>t blood, and the dam, t e p from t ^ c second genera- 

woollcd country sheep which can be ' crossed by the merino would 

tion. There can be no doubt that these and consequently 

at once yield a wool worth is. 3 ^* P er ^ n if & thev would be profitable. If 
not knowing their size of carcase, lam unabie to say d they wouia o h 

they would yield 4{h cf wool an ?JJ?aWy* thc> oug «-| 0 J vt h of good marketable wool 
" In my opinion tfiere is nothin!, to P‘ e ^ e ^ J 3 manner We have all kinds of 
in India, provided it be gone about m * - g pre cisely that on which the 

dimates, and the short sun-burnt grass ^ rie and the Dhoon, in fact, all hilly 

pp. is 9 -i 6')- , u„ o-iven from the District 

The following selection of passages ma^ bj^ be added that> 

Gazetteers (arranged alphabetically),^ w)ume Q f t j, e Panjdb Gazet- 

although a few only are £ , ' ven ’ ; ^ n ea manufactures. Some of these 

teer says something about wool and «oo enmanut haveaccordi ngly 

It is,howe«f, 

AmmAmm v“ 

j£i23S S5S&2JS& ta ob ?; ,ed, carry our bri* 

ous textures and qualities, which is the leading tra Am ' d dence „f the 
noticed at some length. Opinions differ as to the prospenw co mmon 

shawl trade. But it must he a long time before the habit o nawi wea. 

-nual 'tarts of silk and p<ishmina is now made. The fabric is lustrous a d q 
lysoft and is woven in self-colours. Modern taste inclines to P^in surfaces, a d 
numerous sub-divisions of the trade dependent on the edd style ol^.H a good deli from 
as dyers, embroiderers, rafAgars, etc., have undoubtedly suffered a good aeu 
the changing fashion. , ^ a0 

“ The introduction of carpet-weaving promises to fill up to some 
created by the falling off in the demand for elaborate shawls. be mos| P u . f 
establishment employs about 300 persons who work on filty loom... h . 

part of these are boys, apprentfees or shagirds, who are learning the trad* 
ire also several other smaller manuiacturers. 1 he Amritsar car P®. t .> f" character, 
judged from the products of the first years, promises to have a distinctive cl_ 
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The designs are mostly made by Kashmiris, and are based on shawl pattern motives. 

A he colouring is very dark, sometimes rich, but inclining to gloom. The texture is | 
much lighter than that turned out by the jails, and the carpets are softer and more 
phant, but there is no reason to doubt their wearing qualities. In this respect they 
resemble, as might be expected, the carpets of Kashmir which are still softer and 
looser. Noarly all are sent to London or New York, and they appear to be unknown 
among Anglo-Indians, The Central Asian fabrics known in tnc market as khoten 
Ca yii tS - are fre S uentl y brought into Amritsar. Many of these are admirable in colour 
and design and marked by an almost Chinese character. They have not, however, 
been used as models for imitation. A large number of Amritsar carpets were shown 
at the Calcutta Exhibition, 1883-84” ( Dist . Gaoctteer, pp. 44-4S). 

DeraGhazi Khan. — “In the border hills in this district there is an interest” 
jag domestic industry of woollen weaving, the products of which resemble the Arab or 
oemitic type of woven fabrics more than any other work found in India. The coarse 
and every-day forms of this pastoral craft arc rough goat’s hair ropes, the rude cloths 
on which grain is winnowed and cleaned, com sacks, camel-bags and the like, which 
are used throughout this district and in the Derajdt Division generally. 

‘ More highly finished forms are camel-trappings, saddle-bags, shatraujis or rugs 
and similar articles woven by Biloch women in a somewhat harsh, worsted-like yarn, 
yed in a few sober colours. The patterns are as simple as the material, but they are 
aiway^QQd, and there is a quality of tone and colour in the stuff which more costly 
iaDries seldom possess. 

/ In addition to the woven pattern, saddle-bags are ornamented with tassels in which 
white cowries are strung, and with rosettes skilfully and ingeniously worked in floss 
*ulk of different colours, with ghosts (small oblong shells like seeds) sewn on the 
orders. The rugs have great wearing qualities, as warp and weft are both in hard 
wool; but being often crookedly woven, they do not always lie flat. The trade in 
urkistan rugs and in some Algerian fabrics of a similar kind is supplied by a merely 
th 1 E!M 1C industr X’ which finds employment for many hands. There are no signs that 
ne Ihloch weaving will grow to anything more than it is at present,—a household 
occupation for merely local use. The work is, however, interesting as an example of 
e instinctive ‘rightness’ and propriety of design and colour which seem to be in- 
□alt C attr, kutes pastoral industries. It is curious that rugs almost identical in 
I ttern and fabric, and similarly decorated with shells, arc made in the Balkans, and 
sometimes sent to Paris for sale. The Banj&ras of the Deccan weave a fabric identical 
n pattern with the Biloch work for women’s petticoats and the peaks of bullock- 
sidles” (DU. Gazetteer, Sg). 

'.iurdaspur —“TheEgerton Woollen Mills were started 1880, but manufacturing 
<hd not commence until the end of October 1882. The firm employs about 100 hands, 
wno work for some eleven months in the year. There are three European supervisors, 
and work in the mills is very active. Tne cloth turned out is cheap and wondei fully 
; and large contracts for the supply of regimental clothing have lately been 
secured. These mills are at DhariwAl, about seven miles from Gurdaspur on the 
janks of the canal. They are lit up at night with electric light. The range of 
ouilding is very extensive. 

, cf^'TTwo sorts of wool are chiefly used the aer and gaddi . The first comes 
1 °m Jjliahpur and SialkotJ and the second from the countiy inhabited by the Gaddis, 

Lhambdand thereabouts. Women are employed in separating and cleaning the 
V h° 1 ^ c .° mmon industry in this district is the working'of borders to pashmina 
snawls m different coloured wools. A man will work about one yard of this in a day, 
lab* arC * Wor k is worth 4 annas, i.e., ifc annas woollen thread and annas as 

c ' Blankets or lots are also made. A good blanket, worth R20, will take about a 
month to weave, the cost being thus divisible : K14 stuff, and Rf> labour. I he blan- 
d. s are made from district wool, and that which comes from Sialkot and Amritsar. 

chief seats of this trade are Fatehgarh, Dharmkot, and lkhlaspur. There is 
some export of these blankets to Amritsar and Sialkot districts. The wool used is 
^’ght at Ri<j the maund, nd the blankets sell at from R2 to R4 each. The 
manufacture of pashmina shawls maybe divided into three heads—-that of weaving 
shawls, weaving shawl borders (as before noted), and shawl embroidery. The shawl- 
work is carried on by Kashmiris at Sujanpur, Dinanagar, Dera Nanak, Pathankot, 
is-anjour, and Batdld, and the trade is apparently in the hands of a few men. Espe¬ 
cially this the case at Dera Nanak, where there are many shop? full of workers, all 
seemingly employed by one master. The pay is wretchedly small and the workers 
have to supply their own materials. They sit working crowded together in small 
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shops, and their life must be a perfect slavery; yet they work at this wnremunerative 
toil, the pay being but 2$ to 3 annas the day, when they could command trom *5 
K6 a month as daily labourers at the neighbouring railway works. Of late years 
trade has decreased in shawls, and prices now do not range high, 1 here are nr 
kinds of wool, used in the manufacture of shawls— Kashmiri, Rdmpu^i^.and W^i * 
shalii. The Amritsar prices of these are-Kashmin wool Kj, WAhabsbAhi 
piri R2 the seer. One-and-a-half seer of wool is calculated to make a» 
vards, at a cost of R18, namely, 3 seers of wool at R3 per seer, Kp; spanning R]8 . 

R4 : wages of two persons for one month (one man and one woman), K5 , ‘ 

The woo! and silk used for shawl borders are obtained from Amntsar. The borders 
sell at from a to 3 annas per yard The pattern ^ 0 ™h ? s a th,ck flo«ere o r.o 0an(i 
Tl.i. is used in fringing the shawls. Erntwoidwy workcoiast* °f aIso manu - 

fancy work on shawls with worsted and silk thread. ^01 , 1 j j 0 j ma nufac- 

factured of wool, the first by Kashmiris, and the second by julahas. 
tiire was referred to under the head “ Cotton/ -.onnfarturas of 

“ Mr. Kipling has kindly furnished the f ° !lo ' v ‘ r ' i; “f°he Gurddspur dist.ict 

Gurrlaspur t—It is customary to sty of the wwllen mdustr,« of ^ (yer 

that they are dying out or falling off. But *1 sj an ak, Pathankot, Kanjour, 

reallv very prosperous. At Sujanpur, Dina ~ » their trades for 

and Batala, there are Kashmir, weaver. body and soul 

a wretched pittance which would *°.^™f L prot-ince, practically enslaved 

together. 1 hey art., like SO many 1T * -j-| ie ma sters ill their turn find but 

to dealers, and earn but ej to .3 a " , P wonder i that so mucli good work is tui n- 
a precarious sale for their goods, and *lw^^ wonder ' tnj , ar g e numbers o, 

ed out under conditions so shawls. A large crowd of the 

people in this country who wear c olour ■ d Ca | cutta Exhibition, shows at a 

people of Hcngal, such as was dailv ^n at t c ourage the manu- 

glance that though^ Govern,nen s and.^ , ~/ l ,, ;^ ) " 0 ani | o f 0 r gifts there is still a 
farture 01 the best kind of shawls for the r ^ * native ladies of Calcutta insisted on 
mai ket for ordinary woollen goods. “ , h o{ shawls was by no means 

visiting the Exhibition, and it was sec • w hich a woollen shawl is romloit- 

confined to the male sex. But the ™on s ^ Bombay arc but lew, and in spite of 

able in the North-Western 1 rovince.> f he coemption must be relatively 

tiie eflorts of dealers who trac e j w liich Panjab woollen goods 

small. 1here is not a town ofany W^^^Europcanired costume by many 
are not found awaitin & sale. ‘ P f-hontrht to tell heavily against the shawl 

Of the educated classes mi S h t Pf ^ P s be h 0 , g ht t 0 te ea y S dft . cly 

, raH c. But ^-^, t^ ' ^ r ^ r ^o:b'd e thoseoft.,e unseated classes, 

fitting coat of English woo len otn nu now sufficiently prosperous to afford wool, 
who. formerly wearing codon ,* t, . clear that the Kashmiri shawl must 

And this would com to be a large ^ k L nd less clear that there i an 

for a long time Exhibition of 1SS1 the cheapness and good quality of 

Ittv' n colour and capable of being utilised by European milhners and <. ress-^ a 
£or furniture too, except in this count.y, the modern fanciful w ,th 

V r t tht* ncroftual change in European iashion* and the iacm y 

whhl,'western stream-dnven loom ran imitate and undersell any fabric tint att^ 

11 • nnf'rc forbid any hope of local industries receiving a payment benefit tr 
& U > n- trade At this moment the RArnpui chaddar and similar soft wool 2 
ar'r.^sonefavouiiii England. It is true that a number of Panjjlb . ** 
a f i 13P and dved in soft colours, which are supposed to be peculiarly India > . 

B/V'at^irlnf the goads advertised as ‘Amritsias’ and unde, other oriental 

* '' c ‘. f i'renrh or English make. The nanoev widths in which the cheapei d> ’ 

mch as" alvarnt, and mnlidas are made, render their adoption by ':- u '°P' thc 

t 0 c„ible. Dut f-’i this, which -eems to he an insuperable difficulty 
jg, "ant hand-loom weaver, there might be a chance of employment for 'JT 
“ e 1V ,„,. There is no recognizable difference between the bawl work of the GurdasP 
district and that of Amritsar and Kashmir, Much of the material used is broug. 
from Amritsar, and some of the finished articles are thus disposed of. 

_ _ . « > • • f*_.1 ! _ 4 . . ^ i. K__ J rtmnl o IV 


“ Mixed fabric s, F.ngli 


C LilC IJ1JI3UCU Ul Ubiw aiD L . 

gli .h cotton thread, and country wool, are made at ^ 
it Suiantim and Dinauagar. The loi, a coarse cold weather wrap in North- 

is the usual article, and it is exported in some quantities to Amritsar, the i 
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lots Are made Bengal. At Fatehgarh, Dharmkot, and Ikhlaspur all-wool 

ol the district." ” a 0 course l s not used in these goods, but the ordinary wool 

Hsh methods' of^dveCiff cl ° th fe t S r X r w ! th Fn S lish power-looms and Eng- 

inHuence on the procSictinn^f^ 1 ?? c ^ nnot fa,1 » ll proves successful, to have some 
Mills Comnanv (n ? self-coloured woollen fabrics. The Egerton Woollen 

blanket ana all the cob'll?*'* ^ Dharu \ a1 ’ 8 miles from Gurddspur, produce 
finished broad cloth* va, ‘ et,e ! ; of lots and pat! us as well as more highly 

driven by water-nou-^r ^'t^er strong woollen goods. '1 heir looms a.*e 

country wool is used but the ,? in , D . oab Canal - For the coarser fabrics, 
goods. These cloths nn ' v u °° Ib ? s0 ,m P orted and worked up in the finer 

the ordinary hand-wnvm e ,V ut 111 tbe ma rket at rate; relatively much cheaper than 

a large extent. But as the nrofit” ^?° ds, i a " d Seem 1,kely in time to takc thcil P lace to 
wholesale production* and ?n°™, ° f sach an enterprise must depend mainly on regular 
long before the domestic Kiln L c ° nt,acts for nuhtary and police purposes, it may be 
Batdla have a good rennHfin^ 61 ^-weaver is driven to other occupations. The susis of 
admixture of silk Cnlnnoiui * bey a,estr, ped like all susis, but often have an 
tlie district, suggested wh ° has r u e P° f rked at lcn £ th ™ the industries of 

doubt that it is a%ei vi cable Is u? ry S ultab j e for sb,r:s » and there can be no 

Which it is made touldtea bar c ? lour f ed s !^- »«t the narrow width in 

a !LX £ 

to thesiUc-borired cotton goods of Bombay ondt^Cent^l FroWncc's^ “ S ° me SOr ‘ 

Portion of tvvo-thhds^n ^ cscr *P t ' on .i made of cotton and wool, in the pio" 

Bujanpur, Dinanagar and Patha ? ot ; ton ' are la, T el V manufactured in the towns of 
India,—Calcutta. ff^ire« d Ifi i ’ and are sported to very distant part, of 
‘^40,000. The usual fJwT’ Uc £T V m 1 he total value of export may be fixed at 
deal of this material f °*iu? Xpn, ,t ,s November. During the Cabul war a good 

} ,s ed in the manufactuS nfth* tht L* P i fo * r the ,,se ® f r s yces in the expedition. The wool 
inhabited by the Gaddis / e . ,s imported from Shdhpu;, and from the country 

“ B 1 k addls > ue -> Chambd and thereabouts. 

^strict, and°thwhirh thet «?'In S of Fatehgarh, Dharmkot, and Ikhlaspur from 

^ e -e blankets to Am.it ^ lkot v nd Amritsar. 1 her« are some export of 

^2,000. Residue thr nd S r ia kot districts. 1 he amount of export is about 

which woolen articles, the Dharmkot woollen 

are now supplying B ® 1 athank ?V° ul ’ 7 mi!e ^ from ^urdaspur, 

superior de£notion '^e and troops in the Panjdb with woollen fabric- ot a very 
with any dc- r eV nt * 1 ? Un - ° f ex P ort K verv ^eat, though it cannot be stated 
ed lr„J the* Manige^Th/ a " 1,0 lnfor,nation on tins head ha been .eceiv- 

' vh ‘ch arestill Sr Vnn r r ,S however » to believe that when the works, 

IIA $£* WiU bC thC “ ° l 

Ma y .^/Tbout ‘Sheep are shorn twice a year, in Scptember-October and April- 
valuable commodS? Tnd ! S t ? iven in tbe two shearings. Wool is now a very 

°f gold. It most 1l „ * j a m a<J a r " ' l X . tllat fiockmaster; in the Thai wear bra- dots 
wool and also of goar ?eS d \ nvn to Karach’. The figures below give the price of Bur 
maund. ^ s “ a,r a t Maghidna for the last twenty years, in rupees per 
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m^unU y 

8 I 10 

12 

11 

i° * 9 

, 7 St' 0 

(.Hair 

si| S# 

I 


sm 

'Si 4 b 51 

1 1 1 


5 


x *\*\ 10 

Si5i 5} 




to 9 10 1 

oW 6 \\ 


Sheep skins ar* a c 

** age at whirl* > t ^ akin ^ wom en J s shoes, covering saddles, etc. As far 
* ea,, ng. there is hardlv 1^° ma,e ^ numbc f of kids produced, and method of, 
?.^rs to t seer of ^ *u/ d 'P erence between sheep and gpats. A goat gives from | 
k,1 led when 5 0r 6 Jj'^u a c 1 ° y; no t h,t, £ *s made from milk. A goat is usually I 
,!i shorn every six mnl d * f bcc P and .goats produce about five times. Goats hair 
nonth*, and is made into pannier, bags, saddle bags, ropes, no e- I 
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bags, sa/itas, etc. It is called jat. The names of sheep and goats according to 


:-■ ~=-—- 

Sheep, 

Goats, 


Female. 

Male, 

Male, 

Female. 

To 6 months 

Leli 

Lela 

Bakra Pathora 

Pathori 

To J year 

Ghirapi 

Ghirap 

Chhilota 

j Kharapi 
( Kharap 

Afterwards 

Bhed 

Chhatra 

Chhela 

Clibeli” 


Lahore.—'" It'ifcon tended V som ^^^* t roe or n not!fhere"s^r^ be 

th^ef Sfe^STKlSSSS^^ ffS-SZ 

Jars, T dhussas, pattas an! ™nd*henSart DiaojrTn Lahore. Besides 

fine^goc^^co**^ l?^*i ar ^tj m ^a by Europ^aos^wrj^ few^ol whom 

weaving/both OJtton and wool is enludy “""K^uburb?£Moran*. One slight 
venture into the city or tread the narrow a t ys afforded bv the fact that the shuttle- 
inXaUon of the. extent & At every fair one or two 

rtf afaya.'® 

^SSSSWteMrtMSS t 

and ifrey, unb eathed or co ea ^oo The wWte f e l t s bear no comparison 

wool merely felted and beat . R-Wnniana and the texture is so loose and imper- 
with those of Kashmir and parts ■&» ,? _t>s hair with which they are inter- 

Pr0 The chief animal products are woo! g hi and hides. It is 

ra :m f/tiir tonthis Dor rupee. rnves eight annas as the annual yield in ca - [ . . 

Keel to tCowner. T^s will sufficiently account for the great rise m pnee of 
In .ii.uLlt . f 1-ite years. The head-quai terx of the trade in wool is Nurpui, in tne 
that where a superior kind of blanket or h i is made. A good deal of the woo '' || 
is produced in the Bar is made into felt at Bhcra which supplies a large pait of the 
p--mjdb with this article ( Cass.,pp . 78-76). 

Woollen Manufactures of the Panjab, 

Mr. D. C. Johnstone {Monograph on Woollen Manufactures of t ie 
Pan jab in 1884-85) furnishes much, information of a practical nature more 
especially regarding the manufactures and the appliances. Space r mno 
U: afforded to do more, however, than exhibit some of the passages from 

that report which deal with the raw materials, , 

<< | h r quantity and value of the woollen manufactures of this Province, though n 
insignificant, cannot for a moment be compared to the outturn of cotton goods : where 
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SHEEP: 

Wool. 


t j ie ° ne case the[ figures are units, in the other case they are tens. But, though 
i. s / n / w ,p the figures for the whole Province are taken, there are, on the other 
industry* CW dls * rlcts ,n w ^ich the manufacture of woollens is a really important 

, * [aw materials to be considered are four in number—sheep’s wool, pashm, 
or tne wool of the l ibetan shawl goat, goat’s-hair, and camel ? s-hair ; but it need 
larclly be remarked that the last two are not wool properly so-called. All wool has, 
m Consequence of its structure, more or less of the property of felting, while goat’s hair 
nd «^n 6 S ia ' r? ^ av ‘ n £ a different structure are never found to possess this property. 

1 he quantity of these materials produced in the Panjab per annum can only be 
given very approximately, as some district reports contain no information on this 
«°If u ut j ^ or , ^ ese districts a judicious conjectural addition be made for local 
utturn based on the relative size, situation and climate of each, the following figures 
are arrived at : — 


1. Produce of Province « , # 

2. Imported by Sea . , . I 

3 * Imported from Afghanistan, etc., by land for use in 
Province .... 

4 . Imported from Kashmir, Ladakh, Chinese Tibet! 

etc., for use in Province ..... 

5 . Imported from Bikanfr, Bahdwalpur, Rajput States, 

etc., for use in Province. 


Deduct export of local produce 
Balance worked up in Province 


Total 


Sheep’s wool. 


In Maunds. 

63,000 

1,900 

7 , 5 oo 

3,000 

2,0< © 


95,4'o 
13,000 


82,400 


Pashm. 


In Maunds . 

Nil. 

4 . 5 00 

1.500 
1,500 
Nil. 


7 * 5 oo 

Nil. 


7 , 5 oo 


amoumhf ™ iti gr0WD within the Province at all, except to an inconsiderable 

Ffro 7 .^r WO ?: gr °? in ^ tracts , the important districts are Hissdr, with 1,550 maunds; 
lhamr * .-m 1 2,8°o maunds; Lahore, with a local produce of over 4.000 maunds; 
3.000" r .-'"u 3 > 6 oo. maunds ; Shahpur, with 8,000 maunds; Peshawar near 1\ 

M O0lta :r Jn ^ ^ era * sniad Ktan, with 11,700 maunds: Amritsar, with2,000 maunds; 
Of th»» I ™1 maunds ; Rawalpindi and Jhelum, with from 2,300 to 2.700 tat h. 

Thai • brM k 1 - C P^ a ' ns that °f the Bar country is deemed better than that of the 

proclucAfl ; h 'l P a,ns wo °i is on *he whole miserably poor, with the exception of that 
mention^ n th e south eastern part-of the province. In the above figures Hissdr is 
mentioned not so much for quantity as for quality. 

be almost product there are several different colours ; in the plains black seems to 
sheep mav u C< } , J 1ni0n as white ; and in the hills, and especially in Kangra and Kulu, 
staple varies^ j 0 ** or white, or bluish-brown, or reddish-brown, or grey; while the 
ca-.c of rr.? * in ! e .?£ ,h fl °m tw ® inches in common breeds to six or even more in the 
Lahauli J*i ln ^ ! breeds. Probably thosofiest and finest wool in the hills is the 
of the Fo* • ’ ?!, , ur to five inches in length; but even this is said by the Manager 

however j 00 den Mills to be inferior to Australian wool. The long hill wool, 

Cy er, takes dye badly^^^^_ 
f the production ot 


PANJAB. 


Raw 

materials; 
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Wool. 

1522 

Pashm. 

1523 

Goats’ hair. 
CamJ^sliair. 

1525 

Estimated 

outturn* 

1526 


figure 

maunds. 


. -..v... w goat’s hair the Mooltan district is pre-eminent with the* large 

M °3 maunds; and then come Shahpur with 1,100, and Gujrat with 600 


camel’s h • *' a ^ az i Kh an is said to have an outturn of 1,820 maunds of goat’s and 
Q.onn . )air together, but no details are given. The total for the province is about 
Ca .? dSs and thc im P 0l t small. 

The total n s ^ ieared chiefly in Shahpur and Hissar and DeraGhazi Khan. 

The p |H ceo * thelprovince is ;.ot more than 2,400 maunds, andimpoit is small, 
chieflv fn ^“Ported by sea for use in the Panjdb is mainly Australian, and goes 
into 1) irs I1 *£ erb) r n Woollen Mills; that imported from Afghdnistan comes chiefly 
of thio ; a sn ? ad I^h ; n and Dera Ghazi Khan. Figures are not available, but most 
mport is of the wool of the dnmba sheep. That from Kashmir territory, Tibet 
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Shearing. , 
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and Central Asia, generally passes through Srinagar, or through Kulu and kangra, 
and is used chiefly in Amritsar, Lahore, and Ludhiana, while a considerable amou 
ha; till lately been exported to Europe, a trade which has since the year under fe P° 
suffered a severe check owing to the fall in piices in the London market. Ip® 
impoi ted from Bikanfr and Bah&walpur finds its way chiefly to the river port ot hazi ' * 
and the Bikanfr article, which is remarkably fine, is taken to Karachi for ex P° 
Europe. In fact, comparatively little of the wool, approaching to 2 lakhs ot m n > 
that went from or through the Punjab to Karachi and Bombay, is Punjab w • 

mass of it being Kajputana wool (going vid Rewdri and Eazilka and f > 

Himdlayan, tran^-Himalayan and Bikanhf. • / ir a u n i 

The pashm imported comes from Persia by sea. from Bokhara, etc., c. j 

(known as Kabuli.) from Kashmir, and from Tibet and I^dakh and count : -^ the 

The fir>t mentioned, which is known as Kirmdni and is not so TT1UL, ^ t 1 Amritsar* 
others, finds its way to Amritsar and Lahore ; the second to 

the third, a small part of which is the product of the Kashmfrj carneL to . P it _ 
Gujint, Lahore and Amritsar; and the last to Nurpur in the is 

sar Ludhiana and Lahore. Ot the pashm tmported wd Kabul a small quanmj 

the product of the goat of I urfin which grows only pashmand no ^' w ahab ihM 
In Amritsar, Nurpur, Ludhiana, and Lahore % pr ^“vL being used by it-a-lf 
pashm is used. It comes iromiVraa and .s paced off as ptohm^he ng -J ^ 
or mixed with leal pa-hm. this is reallv only fine - P ■ R ln ipur i“ not pashm 
Most, too, ol the stuff that gees to the Punjab vtd Simla from Kan,pur v 

though sold as such. , , , • f rr\ ve c 0m c idea of v\hat 

Tt remains, with re ere nee to this part of the sub| , g j han<r Montgomery, 

becomes of the locallj r - u Uu cd wool MooUan Muzaffa ^named di 

Oera Ism nil Klim, Gujran^Ala a; d Shu P'ir 1 •’ n | “ 0 f locally produced wool; 

towards Karachi, as a rule, chedl £ Tiled above 

but since the year under report .di exp * Meerut And here we have stated 

Some of the wool of Rewar. goes to < awnpote and Meerut^ ^^ ^ . the casc that 

the only considerable exports of 1 unj d>gr c wn • j j W J,ile Rawalpindi, 

all the other district, keep their own wool ^em, except occasion- 

Hoshiarpur, Jullundu r , Hazaia, Pe-hawar, 1 “ , h evoo’t the locally grown 

lESr'S-ijSSSHs arte 

2&VZ na oi 

twentieth of the wool shorn. . . - • nh : ns 

“ The weight of a fle ece varies from three chittaks, in the case of the > infer P»a g 
sheep, to one seer in Kangra hill-sheep. As these Kangia s cep 1 *■ clieep 

. tones, it may be taken that three seer 5 is the very largest annua yield from a ^ c Jj 
in the Province. Excluding KAngra and Kulu sheep, the annua! yield canr i t * h 
one seer per sheep, and the quality also is inferior, while average En^ f • 
certainly give as much as five pound- and some breeds give seven and . “i*. 

pounds' a comparison which is eloquent of the poverty of the ordinary L anj ib 

“It is only here and there that fleeces of dead sheep are used. They are plucx 

out and not shorn. • !1 is 

“ The clipping of goat; is done once a year in nearly every district, and the-yic 
about half a seer at a clipping. Camels are c lipped once a year. 1 he y? 0 M a• ^ 

clipping is one to two pounds for a male and two to four lor a lemale, the cause o 
difference being that the ba ;k and shoulders of the male camel are never dipper ^ 
“ Each sheep's fleece when cut is made up into a bundle, and in this state sells a ‘ 
av ->rago rate of seers per rupee. The average price of goat’s hair is about 13 ^ 

per rupee, and of camel s hair 5 seers. I lie pashm imported is worth one rupe 
eight annas a seer on an average and Wuhdb ShdJn pashm (so-called) about 12 
a seer. 

<( At this stage it is necessary to divide the subj ct and to consid* r the further P ^ 
ceases tin the different niiP.c ials separately. All the processes to be describee ^ 
are not universally employed. The processes are sorting, washing, piCKMi© o 
foreign bodies by hand, teasing out matted portions by hand, carding or scute 
with the bowstring, and combing. 
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“ Wool sorting in the Panjab is done in a very primitive style, and indeed in some 
parts it is not done at all. Where done only two qualities are recognised, the better 
wool and the worse wool. 

i a }^ as b* n f? wool is not common, nor is it very necessary except for wool 

loaded with sticky matter. Unless done carefully and witn suitable soap it is very bad 
for the wool; and picking by hand or some other process is, in any case, still neces- 
Sar ?« d* i- e remova ^ burrs, thorns, seeds, etc., entangled in the fibres. 

I 'eking out of foreign bodies by hand is done everywhere. It is a verv tedious 
process in the case of wool grown in tracts abounding in thorny bushes and under¬ 
go owth ; but none of the other processes avail to remove burrs. The ordinary wages 
lor thio and the next process (teasing by hand) are certainly not more than one anna 
a day, the workers being nearly always women. The mere process of hand-picking 
involves a certain amount of teasing out of matted portions of wool; but where scutch- 
ing and combing are uncommon, a state of affairs which appears to cxift in the Jhang 
district and in Jullundur and Ludhi&na, something more than this must be done; the 
wool must by hand be reduced to a homogeneous mass of fluff. But to effect this 
purpose* in most districts either the pirtfan (bowstring) or the comb is used. The 
pynjati has been described in the Monograph on Cotton. A bow is suspended, string 
downwards, at such a height that the string passes through the wool to be operated 
> n * -l? 16 str ‘ n £ * s then made to vibrate violently either by twitching it or by striking 
P v y’tb a hammer, and the vibrating string catches up and scatters the wool about. 

* M S °P en ’ n S out of the separate fibres, dust and all dirt, not viscous and not 
P/ 1 . !y» are shaken out. The instrument is used in nearly every district of the 
1 an jab; and nearly everywhere the work is done by men of some low caste. In most 
Pj ces .there is a separate caste of finjas / but it is also true that in many districts 
nere is no such special caste. The wages vary from half an anna to one anna per 
Scer scutched, which certainly does not give more than two annas per diem. The 
c ^her is generally a man, but in one or two of the south-eastern districts women 
scutch for themselves with a small pittjan. 

• must not be supposed that the bowstring and the comb are merely alternative 

l^truments for effecting the same purpose. The former opens out the wool and 
latf SCnS lts mass » but leaves the fibres lying confusedly in all directions; while the 
Th ^r * :enc K *° open out the wool and also to lay fibres side by side in parallel lines. 
v Jormer is used when woollen thread is wanted, the latter when the spinning of 
doubt ' object. The combs used in the Punjab are of two sorts, single and 

L-it G * f be double are reported to be used only in Gujranwdla, Amritsar, and 
"Til single comb is found in Sialkot and Ffrozpur. > 

of . e double comb ( shdn.i kanga), which is the more effective of the two, consists 
s * P* ce of wood, laid on the ground, with two parallel rows of vertical iron teeth 
two ° n k* *bere being 2o teeth about 4 inches high and the intervals between the 
are J°\?i a !? d between the teeth being 1 inch, and 4 an inch, respectively. The teeth 
doe- bxed to the platform which is kept steady by the operator’s feet; and he 

jrenM a c °mbing by taking a flock of wool, striking it upon the teeth and drawing it 
wool y ° 0wnw ards through the teeth at right angles to the rows. Before combing the 
now b te ^ sec ^ ln fingers, and sometimes, though not often, is scutched. It will 
mutual! cl ? ar . 1 that combing is an addition to, and is by no means a substitute for, the 
nrimjf* ^ s . ,Indar processes of teasing and scutching. The single comb is a 
Linstrument and has very imperfect effects. In its rudest form it is a 
I ht ° r c aw vv bich cleans rather than combs, though it docs comb to some degree. 
Nra*, v ’_'?u S ?* a comber who combs out 4 seers per diem do not exceed 2 annas, 
nor cn M e S1I l ffle nor the double instrument is used for combing short-staple woof 
to hnvrPr ’ C employed to any effect for such a purpose. The people do not seem 
cold aisc0vered bow much easier a comb is to work with when heated than when 
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into balls \ when teased or scutched or combed, as the case may be. is made up 

“ Tha l. and the next operation is spinning. , 

described •' ar Jt hv Ith which wool as well as cotton-:"! inning is usually done, has been 
thecirr,,mf n the Cot t*>n Monograph as follows: « It is formed of two parall 


pass© 

axis 


circumf^ Monograph --- - . , 

- a V ‘.cnees of which are connected by threads, and over the drum so formed 


is 'ofband also made of thread, which communicates a rapid moti 
ich ° s f' nd ic. The end of a * mini’ is presented to the point of the 


which sc 


UICII r ei*iao iU p,' “ viiu ui a puni is p'. .. - —— — — , : 

arms ‘7 s the fibre and spins a thread, the 4 puni ’ being drawn away as the thread 
llovved a ?.^ e s Pinner s arm will reach. Then the thread is slackened and 
-moved > p? 1 ^ bsclf on the body of the spindle until the spltidle is full, when it is 


motion to the 
spindle, 


allowed 
re 


Wool when 
eloaned 
and prepared, 
made into 
balls. 
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and 
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other places both charkhi and takli are used for woollen spinning. A portion of a 
* puni 9 is drawn out and held to the upper point of the instrument, ana w ° ul ?| 
round it. The dherna is then spun round in the hand, and when it has got firm no t 
of the wool, it is allowed to hang in the air suspended by the thread it is spinning, t 
right hand of the operator keeping up the rotary motion, while the left hand regulate 
the draft of the wool. When the thread is getting so long as to put the dherna 
of reach or to let it touch the ground, the draft of wool from the puni is stoppe 
the piece that has been spun is wound on the dherna . The charkhi is sai 
produce a more even and reliable thread than the dherna ; and this can be r y 
understood to. arise from the superior regularity of the rotary motion in tne 

“When yarn has been spun it is generally found that it is too thin at plac^to 

bear the strain of weaving, or a coarse thick fabric is wanted. 1 he yarn ia f W ; s t- 
to be doubled or trebled, and sometimes more than three folds are P v ® n *.. . inas A n ) 
ing, as this process is called, the charkhi can be used and also a form ( c . . } ias a 

of the dhernd or takli ; the difference being that the upper end of thespindt ^ 
narrow, curved groove about half an inch long running from the point along a 
round the rod, and in this groove the threads twisted together are run. . 

“The import of European yarn is not very considerable. rb, reoorts sent in, 

amounts to 500 maunds at least; but in other districts, jucy ^ ne furies; 

it is used mainly in jails in small quantities. It is never used ex p 
or for knitting.” , . M 

The loom used in weaving is the same as that cotton so a ^ 
Johnstone’s amount of it may beomitted fa £ ri cs 

taken from the remainder of h's monograph in illustrr 
commonly turned out in the Panjib : — 

“ The cloth aft.-r weaving is rough and thrcadharc in apP® ar ^^ n nia de a lather of 
to be felted. This is done by immerging it in water in‘ £ { th with the hands or 

soap or rilha (Sapindus detergens />• and kneading th e , f ^ out> j t 

feet. If the doth is then pegged out to dry, ^ f ace becomes uniform and 

shrinks considerably. Whether If the cloth 

the separate threads are either no ^^rfelring is attempt^ : such yarn is used 
lias been made out of re .1 worsted jarn t remain visible; but such 

when cloth like serge is made in which t a cies. too^vasThng after weaving has 
cloths of country make are uncommon. In all j 

to be done to clean the cloth. •„ ir„i„ o diff brush IMdirfril) is used to 

“ Finally, in some districts and specially in Kulu, a stitt brus^w ^ purp( ,se 
raise the nap! The bristics are made of small slivers of cans^l^n senre ^ 

fairly well hut are inferior in thejrequisite horny elasticity t I P ld 

lonumi.aplant that has been grown with success by a. settler in Kulu and wh.cn 
easily be grown anywhere in the Himalayas at moderate a i' u . , f e It and 

*' For articles made out of unspun wool th pneml name is n^Ar or^ te^ ^ 

they are used for bed and floor rugs, for horse cloths, for linm 0 c 
° th “ '1 hou°gh the details of manufacture differ, the P r * n aple ; 

The wool \s scutched or hand-teased and washed. A layer of it i. P depends 

over a mat that ran be rolled p like a door-chick. I he thickness Sickness 

on the thickness of the namda wanted, and to produce a £^ d ar !; lc ; s carefully 
must be uniform. Then water is sprinkled well over the wool and the ina pftr iod 

rolled up and subjected to pressure by the feet or hands ;and 1 knea( " d . w some- 
varying from one to three hours. In some cases this fint hes the : P roc ’ re neated. 
times the mat is opened and the namda turned upside down and the P roce f b • . the 
In very many districts, too, mere sprinkling of water is not deemed sunici ion 

natural felting property of the wool being small, the wool has to be soaked in / 

' oap, which, drying, c auses its fibres r— 4 -" n " * nind ,n one d * 


ing small, the wool nas to ne socuve • », yia., 

. .. w ...___J mutually to adhere; and in one dis 

Dehli/ a mixture of chalk and gum has to be added. It is clear that the Des t j ie 


of 


1 


_ UI „ _ ____._s to be added. It is clear that cue o^ - fche 

must he those which are made from wool which felts merely with water, an ‘ re ally 

use of any viscous substance to produce this effect is a sign that the wool is ,pact- 

fit for namda-wa.k\ng. It stands to reason that a namda depending * or , , r r ,f rai n 
nesh on any substance soluble in water is at the mercy of the first heavy show s0 ,ne 
or of the first more than momentary immersion in v ater. Ritha lather, used 
places, is not objectionable, as it assists real felting and is not sticky. ve ry 

“ Namdas are made of a single colour and also in patterns some of whicn ^ are 
pretty. As a namda is nev-r intended to be washed, the dyes used in the P a i^ure. 
seldom fast; for the use of a fixing ingredient would be an unnecessary expeu' 
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wnrl/«Jf ^ I am< ^ a with pattern, the pattern is first laid out on the mat and the ground- 
somphrr n - IS s P reac \ ov er it; or the ground-work is spread out first. The patterns are 
In ^hpco^4•^. S ’ e0 . , u et f ^ca ) , ^ ut sometimes contain conventional art foliage and flowers, 
from n cf •i* e ' Un “ a ^ mental rule that where a curve springs from another curve or 
finp mmi? 1 ? ine > ,y ?bould be mutually tangential, is ignored to the ruin of many 
i>rinrirvir> inatlons » ant lnot unlikely that many other offences against true artistic 
r a u Pf r P etra ted. Afawrfa-makers are not Juldhas, but belong to different 
per diem ° Hazara do the work. The usual wages are two to three annas 

in f J he j 0 ^ birsa and Fattahabad in the Hissdr district and of Ludhiana are fine 
excellence &nd warm ’ w bb e those of most of the Panjab districts have no special 

*be blankets (i.e,, lois , pattu , kammals , bhuras , etc.) of the 
‘lien ' V0u cl fi Ofupy much space if it went into details. In point of intrinsic 


PANJAB. 


Blanket 4 ?. 

1555 


- c V'v.v.upy muen space it it went into details, in p 

liirhtnAca ’ vVG hnt u ^ pattu of Waziri-Rupi, in Kulu, pre-eminent. In texture, in 
and nr." ’ 10 Wa f m .* and in simple artistic beauty, these blankets are very remarkable, 

And l.of mere .r esCrl Pf 10 ® °f the patterns could convey any adequate idea of them, 
district r e< u t^ e blankets and the wretched loosely-woven coarse komrnal of the 
1 1 os mar pur, there are fabrics of every intermediate degree of quality. 

-, nv v\/h^ nera y ma Y said that thequality is poor; but it maybe doubted whether 
<1 tk L “ ra , race > with the like appliances, would produce anything as good. 

£renemir e [ e u n ° es 1 sent . 1 ^ difference between loi and third , and kammal. Lois seem 
much f?. t0 ° e niaoe white and kammals black (dyed or natural) ; while bhurd s re 
There ; c C P™ 6 as the two words maybe taken almost to be synonyms. coofF 6 

Ain't',-, ;<• 1 S i!u * n °i essen . t,a ^ difference between the texture of almdtt and that of loi. t ccK 
same oth m k>ng pieces for cutting up by the tailor j a loi may be of exactly the 
as a blank aV 1 1 T?- me °( edging, e.g. t a single coloured line, and is for use 1 

the imni.fr \ n * bbssAr district dhabla is made, cotton and wool being mixed in 

«« 1 . cture ; A similiar manufacture elsewhere is called parti (or garvi) patti. 
quantitv r»r G 1 r G i? a ^ e to ma be any estimate from the reports sent in of the 
report. * Bi .* ue J" 1 be total woollen manufacture of the province for the year under 


Kinds of 
blankets and 


Quantity and 
value of 
woollen 


lcuurr r> ; • 00 ' . ULc11 woouen manufacture ot tne province tor me year unqer 

K12 2a rSm . f J 8 ? 0 " 81 ^ seems that the total annual outturn was estimated officially at 
mavbenf ik d ^ v , alue . has certainly not diminished. But a few reported demils man “^®i ures 
ana imnnrfc ~ ercs *' 1 be Hissdr district exports 18,000 vards of loi to Multan and Delhi, ^557 
of Amballa * >°°° yards of blankets from Ludhiana and Firozpur. The local outturn , 
import nf ^ Ut at ' 9 > 7 1 3 blankets with an export of 9,795 to other districts and an j 

Kashmir* W wor ^b of lois from Ludhidna, Amritsar, Nurpur (Kangra), and ' 
exported fr. Mr tha c ludhidna at over ^24,000 worth of imitation shawls (half j 
other thincr States and Amritsarand elsewhere), and about i£ lakh’s worth of | 

of which iq* J u bundur, with an outturn of 40,000 yards of blankets, nearly half' 

32 000 v a ^ eXP r 0i t<:c b imports 96,000 yards of European cloth and flannel and at least I 
Of EurnLo S 0 c Y, un try woollens. The hill station of Murree imports £36,000 worth 
^3o oonw^r 0 r .? an(i IO ,oro pieces of pattu from Kashmir. Shuhpur makes | 
a mounts toE 0ls a °d blankets and 800 and the export of these articles 

cotton-nariri,. 1 5,000 ’ n va bic. The people of Delhi and Gurgaon seem to prefer 
c ‘Theimn ^ irme J? tsto woollen clotnes for warmth, 
with the nafi ° r °! European woollens is said nowhere to compete very severely 
eountrv-madp 6 1 ”r' us t r y generally. In Lahore it is thought that the manufacture of 
from HissAr ,t,ed, nm stuffs is suffering and will suffer, and the same report comes 
little or nn ire* ? niost °.ther districts it is stated that the import of European goods lias 
“ The Fn r Lr ° n Rabve manufactures, 
goods etc °P^ an woollen fabrics imported are flannel, merino, broadcloth, knit led 
plains* whilA ar ° usec ^ by Europeans and a few of the wealthier natives. In the ClttSSWlpy 
districts thaf therC - 1 ? one tr ‘be, the Odhs of Muzaffargarh and the Afghan frontier a ., 0 

while the Kh * r ^ nSK er the wearing of woollen garments a religious obligation, and used. 

9J a hs of Lahore and elsewhere almost invariablv wear the woollen bhurd, 


Import of 
European 
piece goods. 

I5b8 


•o largelv w "• -"V » v °olien clothes. Even in such a district as Kangra cotton | 

(shepherd! ant * bs use is becoming more and more common, though the Gaddi | 
<c Knitt* wears nothing but woollen homespun. 
a Ko and n ln ? ° j ers ?y s » gloves, and socks is done partly with European worsted but 
year undp UCn m0rC native yarn. In Ludhiana ^4,000 worth was knitted in the 
two needD * e P 0r ^» anc ^ in Aniballa R2,000 worth. Knitting is sometimes clone with j 
sewn tofetl* * ln v/ b* c b case the si>ck or glove is made in two pieces .which :\ re afterwards j 
Co ^ l ? ei * boi seamless socks or gloves three to five needles are used.. 
r emari rpeNnianufac ^ ure i s briefl y alluded to by Mr. Johnstone, but as his** 
ks are mainly taken from Baden Powell, the passage has been * 

40 4 s. 1560 
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omitted. It would be beyond the scope of this work to deal with the de¬ 
signs and methods of manufacture of articles of a distinctly artistic 

nature. The raw products and primary manufactures are the features 

that mainly have to be dealt with. This explains the omission of direc 
treatment of articles of an artistic kind. Mr. Johnstone 8 remarks o 
the dyeing of wool and woollen goods are, however, sufficiently concise tnat 
they may be quoted here. ^ . 

“Wool intended for coloured namdas is dyed, but, with this 
always applied to the yarn or the made fabric. The variety of dy estisedb 
that a mere enumeration of them all would be too lengthy for such a report a, tms. 
The chkfcolours are red, blue, turquois blue (fin'wd), yellow, green and black. 

•« ( a ) Red, made with cochineal, needs three tolas of cochineal for one yar o 
cloth or quarter seer of thread The cochineal is 

cloth is immersed and then sulphuric acnl and a™ rod is wanted the cloth must 
added. The drying is done in the shade. If a deep red £ n "Xttok pomegranate 

and ^^etre'&en added. IE 2 g*~* 
shade of red is made by doubling the turmeric. . T„iuba). 

"<} A 0 C { °“ d/S (Butesf frondosa? of Hindustan 

the kikar of S nd (Acacia araurca;, r (Ficus retxgiosa). 



material chiefly sulphuric acid. Tqrqui 

dye with alum added during the process. ction used contains akalbXr 

substance added. f . , , Iue anc j then for yellow as is done 

“(c) Green can be got by dyeing f = turmeric, akalbir .and alum. 

in Kulu; or by adding to the concocbon for blue^r^ ^ ^ ^ 

“(/) Black is made m many ways. lasting. Another deep black is 

“■" l ” 

*** “ 

help the wool to absorb the colour. Akaiotr u humimr sulphur. 

s b siw." s isssvrfysp. j ts 

and weavers, well 0^” 

V.-ASSAM AND BURMA. ^ hese 

Absolutely no information is available regarding (he sheep Agf’" 
provinces. In one of the early volumes of the I ransactions o ^ sent 
horticultural Society of India, Major Jenkins 1S ^ e P° r f! d {or valuation, 
the fleeces of Tibetan sheep (imported into Upper Assam) ars to 

These were favourably reported on, hut no trade <.° speak apP jnc j. 
have developed in the article. In several papers allusion is m ^ 
dentally to sheep-farming under huropean management nav -ng 
started'on the Khasia hills, but the writer has failed to disc 

particulars and need scarcely add that no such industry exi means 

sent day. In Manipur while sheep are to be had, thev are by , L fl or A 
popular; but it is probable large portions of that little State w i,j||g 

a rich field for future experiments since the pasturage is ne . W1J 

mostly low and grassy, and the rainfall by no^ means heavy, * 
the western ranges bordering on Assam and Cachar. 
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VI.—BOMBAY.* 

It has already been stated that one of the earliest notices of the sheep 
of Western India is that given by Dr. Hove, a Polish Botanist, who visited 
India with the object of studying the cotton supply and manufactures 
of India. He was in the Deccan in 1787 and spoke in the highest terms 
of the sheep he there saw and the woollen manufactures of the Presidency 
ihc subject of Bombay wool next attracted attention about forty or fifty 
years after the date of Hove’s visit, when Saxon and Merino rams were im¬ 
ported and an effort made to improve the breed. Colonel Jervis in 1835 
represented to the Court of Directors of the Honourable the East India 
Company that the Deccan and Gujerat were well adapted to sheep. So 
statisfied was Colonel Jervis of success in the undertaking that he started 
a sheep farm on his own account. The Bombay Government also opened 
out two farms and placed these under a Mr. J. Webb. The farms were 
at Ahmednagar and near the fort of juner. For this purpose large num¬ 
bers of sheep were imported from Afghanistan, the Cape of Good Hope, 
England. The East India Company, for example, sent out 120 rams and 
ewes of the South-down, Leicester, Cotswold, and Merino breeds. Every 
thing was, in fact, done that could be thought of in the way of importation 
of stock. In 1843 we read Sir George Arthur having reported on the 
farms in the most favourable terms, his previous colonial experience 
having highly qualified him to express an opinion. What came of all 
this enthusiasm and liberal expenditure of money is difficult to know. 

I he subject seems to have fallen from public consideration evtn more 
rapidly than it had ascended. The trade from Bombay in wool is by 
p° oceans unimportant, but comparatively none of the exports are from the 
Presidency. The supply is drawn from Sind, Baluchistdn, Afghanistan, 
Pajputana, and to a smaller extent from the Panjab, the North-West 
r( ‘Vinces, and the Central Provinces. The Presidency of Bombay by no 
means produces enough to meet the requirements of its local weavers, so 
bat the once famed Deccan sheep might almost be said to have dis¬ 
appeared. With few subjects is a greater silence preserved in the valuable 
K*i? a y ^ lstr * ct Gazetteers than that of sheep and wool. The passages 
which are given below have been furnished more with the object of demon¬ 
strating this fact than from any great merit which they possess. We know 
practically nothing regarding Bombay wool. The returns of the traffic 
to and from the port town of Bombay by sea and rail manifest/however, 
an immense expansion. The total imports by sea to India, for example 
(mostly from Mekran, Sonmiani, and Persia), have increased during the 
PaSt i l Z enty years from Looo.ooofib to 5,000,000a) ; the re-exports of foreign 
woo! (drawn largely by rail, road/ and boat) have expanded from, sav, 
■ 3 o,oooib to 13,000,000Tb within that period ; while the exports of Indian 
wool have fluctuated between 26,500, oootb and 20,000, ooolb. It will be 
^from the tables furnished in the chapter on Wool Trade below 
that by far the major portion of this traffic, in raw wool, takes place with 
P Pmt town of Bombay, the next most important sea-port being Karachi, 
ivarachi has recently, however, sprung into great importance through 
naving given birth to a large and yearly increasing re-export of foreign 
wcni-wool that is drawn from across the Sind frontier. One other 
o iceable feature of the trade returns as bearing on the wool of Bombay 
™ ay be here added, viz., that nearly one-half of the Indian wool ex¬ 
ported from Bombay is derived from Rajputana and Central India, less 
^han one-sixth being usually obtained from the Bombay Presidency . It 
may thus be said that the wool that leaves Bombay comes mainly from 

* Conf \ with Jour. Agri.-Hort , Soc. IndVI rr^. 
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Rdjputana, Central India, and the Panjab, and that Karachi wool is 
chiefly Baluchistan and Afghdn, with lesser proportions of Sind and 
Panjab wool. The chief local interest manifested in Bombay in wooi 
may be said to be the manufacture of blankets. The following ex¬ 
tracts from the Gazetteers will be seen to mainly deal with this branc 1 
of the trade:— . 

Dharwar.- 1 “White, black, or white and black striped blankets arc woven y 
shepherds. Of 87,768 shepherds shown in the 18S1 census, about one-tentn, ° r ,’7 
are blanket-weavers. In tne Kanebennur sub-division in the south-easth*rge . .11 
about sixteen feet by six, are woven; the blankets woven in the rest of t ie * ‘ 

not larger than nine feet long and four broad for men, and seven and a ha -arrange 
and three broad for children. Generally the women spin the wool into > ‘ ‘ j j s 

and size the warp, and fill the shuttles ; and the men weave. In t • t^ght in 
not sold by the ordinary shcr weight. Either the shearing of 100 s P fillet 

a lump for about £4 W), or the wool is bought by the chdt* or tom**"*" 
measure which costs about Km. (R8), that is, at the rate of 4 • IJ long by 
chit it or fourteen pounds of woolworks into four blankets, e c (88), and 

four feet broad. Of the ,o four blankets two are blaek, together worth 6 ^ { > 

Jr - ft; 


nonths, yieia an wumatru 

couple the 8,700 DianKcr-weavcs, »»■ ■“7 K ~ °“V This outturn is not enough 
outturn of 104,400 blankets worth 31,32 ( . . 3>- Belari and Maisur, 

to meet the local demand. Blankets are largely importwx tro coast . Blanket- 
part of the imports being used loeall* and pirt bm^sentj ^ jn , 

weavers generally sell their P™^)T,r™ l Vets blanket; are sold to local blanket deal- 
market towns. When not sold m the markrts, btonKec, ar c , oth . dealcrs . As 

>;;r - — 

JtSm* ”■ ■< A 1KL” 

the Alibag sub-division, and at Roha. The workers are Dhar^rs i om h c t j oon ,’ 
of whom° about mo families ^> n .f! 10 ' 1 ; '"f,^f^h^ own flo^cks an/others with 

and weave coarse blankets, some wi . bought either with their own or with 

for eight or nine hours a day during the whole >ear, they I heir average 

demand and are forced to bring blankets from above the Sahyi^;^.^ Jn Min . 

yearly earnings amount to about 12-10^. (K125). « ; n ma king blankets 

gaon and Mafa*d some Sangars or weaving D Sugars are engaged m in £ ^ (s as . t o 
which they sell to local merchants. 1 he blankets vary in price * 1 :j v earnings 

Kil according to texture and the quality of the wool. 1 heir average daily » tQ 
vary from & gd. (4 as. to 6 as.). Most o ; horn.have money on «** ( £ 2 !f */., 

buy the wool they use and keep some ready-made blankets in store t 

^POONA.— “Sheep are sheared twice in a year, in June-July pnd m ^ ing 
Nov< mber. Each sheep on an average gives one pound ?f wool at < & wca vi tig 

worth 4i d to 6rf. (3 as. to 4 as.). The loss in carding, spmmng, a , he s heep 
amounts to twenty-five per cent. Sometimes Dhangars are ealled to b D han- 

and are paid at the rate ot 4$. (Ri) the hup he wool is.bought^y^ and s mo 

gars whose women carl it by means ot a bamboo bowstring wit g . i] ie spindle* 
it cither fine with the help of the ordinary spinning wheel or coarse using stone 

The threads are stiffened with a paste of tamarind stones pounded m t te x $ 

mortars which are generally to be seen outside of Dhangms houses. j ncC d and 
large stiff brush. After the warp-threads have been t a nd 
stretched the Dhangar takes two days to v ave a blanket about eight i acc0 rdinff 
two and half feet wide, the price of which varies from 2 s. to ios. ( Kl . t0 saft $ used 
to the colour and fineness of the texture. White blankets and . seat j; ° idcre d more 
while performing religious ceremonies have a special value, being cons 
sacred ” {Orta. X it III, } Pt. h 3 p. 1 7). 
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SholaPUR. ‘ Every two years they bear thrice, one lamb at a time. Sheep 
are reared more for their wool than for their milk. Twice every year, in March and 
a p l ]J\ in J l ^y> t^ e i r wool is cut. If black, it is sold to Sangars or blanket weavers 
at a pound (2 shers the rupee), and of mixed black and white at 5 d. a pound 
(2$ sAers the rupee). At each shearing 100 fleeces are worth about £1 (Rio), that 
is, about £2 (R20) a year ” ( Vol. XX., /;). 

Blankets.— “ Almost all over the district blankets are woven by Dhangars and 
Th ngarS 'i * c n » ar weavers are chiefly found in the Bdrsi and Sdngola sub-divisions. 

^ 10m ^\ eir sheep, which are sheared twice a year. I he wool is chiefly 
c ck with some dirty white threads. It has to be several times washed before 
l U o e * The blankets and seat cloths, or dsans, woven in the village 
oerdim the Sangola sub-division have a local name. Blankets fetch 15. to 
.^K 2 t°5) each. In some parts humus, or coarse felt, is also made. Dhanga 
weavers earn to 6 d. (2 as. to 4 as.) a day ” {Gas., XX., 271 ). 


VII.—SIND AND BALUCHISTAN. 


1 a ? erta,n . ex . tent the subject of Sind and Baluchistan wool has 
j rea r.-V been indicated. The traffic in this article may, however, be 
TV? 01 ? 11 as a ^‘ rect re sult of the prosperity of the port town of Karachi 
e following letter, addressed to the Chamber of Commerce, Bombay, in 
^>42, indicates the fact that the trade had then scarcely an existence 

Account of the Wool produced in Upper Sind, Cutchi, and Baluchistan- 

by Lieutenant Postans. 

Sind ^Bowing- remarks are offered on the article of wool as produced in Upper 
the subject* ana ' country of Baluchistan, being the result of enquiries on 

such ani?^ *. n ^ ^ind is not a mercantile commodity, nor does its value as 
hy the 1 . be . nown > the quantity produced is moreover unimportant and used 

r U cr s fu es ^ ntirel y f° r purposes of home consumption, as mussuds, kumlies, 

ontvin c^, t nn S 1 e P a PP ear to be of a poor and inferior description, and are seen 
adapted ' ( ” oc cs » though the whole of this track of country would seem to be. well 
bablv f n m tora ^ e . tor feeding large quantities : the inundations, however, would pro- 
/t \ a ccrtain period of the year, render the soil too damp for this animal, 
with narfV U ^ C V tbe numerous large flocks of dumba sheep which are met 
down hv f K U during the cold season (Zi mis tan) are principally those brought 
climate/!] 0 ^ aiU * an( * °ther hill tribes for forage, and to avoid the inclement 
and thi ° upper country. The flocks appertaining to the plains arc not numerous, 

following lS usec * * or ^ ie same purposes, as in Upper Sind before alluded to. The 

relied uonn atei 5 ® n ^/ rom a Native Chief in Cutchi, respecting this article, may be 
the article -f 3 ^ ^ s lows '•bat the hill Beluctfis manufactured the wool and brought 
ti t p s 0r sa J e to the lower country, proving the want as a supply in the plains:— 

Brahufs w t * me °f ^eer Nusseer Khan of Kelat until now, the Sarapan tribe of 
Jhahwar tribe 1 'h? U kt mussuds, carpets, etc., and traded with them of the 

took them m e ^ ce chari made woollen cloaks of various colours, ropes, etc., awl 
by the Brahir 'f r ^°, re ’ Kyrpore, and Larkhana for sale; these are the articles made 
away for sale f ot W ?°L a °d no one has yet purchased wool from Cutchi or take n it 
a nd Cabool n? y ari0us Peaces. The Afghans in the neighbourhood of Camlahai 
In the Roop-iio j P° stl ns. shawls, etc., of value, and sell them in these countries, 
ture to c<?n-i and purree hills on the eastern side of Cutchf, the valleys afford pas- 
nianufacturcd flock of the t)umb(i sheep, the wool' from these parts is 

Hindoos in th ^ ,, Beluchis themselves for their own use, the rest sola U> the 
clothing- or !i Sm . towa s along the skills of the hills, where it is used entirely for 
« The estl , c P ur Poses. > 

which wool ^ OUl ‘ ta,nous division of Baluchistan, known as Jhahwar, is that 
tribes of Brahw ar| d forms the greater portion of the property of the Jhahv 
districts of r 1 be flocks as described to me over the jhahwar province in the 
an difl am >zaor ' ka l-wadd, Zharee, Zedee, Pandran, etc., are extremely numerous, 
mially theriif rreCt nformed, at least a hkh ( 1 , 00 , 000 ) of fleeces are produced an- 

* yy . ° rm ’ The ^bowing is a native statement on the subject:— 

Brahuis^n i n .? e Province of Jhahwar is produced in great quantity ; formerly the 
also takon [ C vi w bite into mussuds and the black wool into shawl s etc. Some was 
o Kelat, Cutchi, and other places for sale, but this is the third or fourth 
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year, that the Hindoos have become traders in wool; they pay the Brahuis in advance 
to secure the fleeces, and then send them to Bombay/ 

u This information agrees with what I have elsewhere elicited, the sheep are 
sheared twice during 1 the year, at the spring and autumn (March and OctoberJf^tnc 
wool being sold by the fleece at an average of about 6 per rupee, each fleece weig - 
ing, it is said, something above half seer packa to one Bombay seer. T he value 01 t 
article has of late become so well known to the Hindoo traders that they secure \ y 
advancing money to the owners, and this in a country where there is little or no s 
rity; at the above rate, the profits must be considerable, thus Khorassan wool, u 
which denomination the above is, I believe, known in Bombay, appears to be w 
about R 140 to R 1 45 per candy of 58 SU), the same quantity could be £*%*"-* 
Bal i histan for about R 90 , and the expense of transmission by way of isonme 
and Kurachee does not greatly interfere with the profits. . R , 

“ Independent of Jhahwar, wool is produced in various other places, in n _ 
chistan, in Sarawan, at Moostung, Khoriyi, Noskhcy, etc., but not in thesam< q an 
tity with that of the above district. In Afghanistan wool does not app^ «j f 
article of export, finding its own value in the 1 country..where it is «" co 
articles of clothing, etc., or of equal quality. Mekram fuimshes a con 
ply of wool, but of an inferior quality to that from Beluchistan. 

-From my enquiries I am led to believe that Sind (Upper ^^fl^ndus 
produce any oi the wool at present export^ to ^mbay from jn country ' in sufii- 
or Kurachee as a mercantile commodity, nor is it to aor>are ntly no reason why it 
cient quantity to fc rm an article of trade, t ug ^ phe same.may be ^aid of 

should not do so as in the neighbouring c u y Baluchistan furnish nearly all 

Cutch-Gundava, but Mekram and the billy'tracts j That Central Asia 

the article known in Bombay as ™"***™£ ^mmSdihrthere can be no doubt, 

generally will be tound to be rich in this .t tri f t w ill doubtless be cul- 

tivat«l'anTbecome e *n^n^p , ^* ,, ^ r ®"“ r 'D n 'n * e tra<Ieof Bombay” (Transacts of 

""friS'Tp m'd O'** »“ e j» 

In i860 «vir. . Ri nd ford Chamber of Commerce to address 

England was invited by . .. , 00 | j-je urged the necessity of 

the country lying between 

return goods of the kind they required andwere, ^therefor* 

carry their wool to Bombay, and this entaile a o therefore, urged 

cent on the price obtained for the fleece. ■ . , * steamers 

the establishment of mercantile firms in Kardchf withafl^t of ^ 

trading direct with England as the conditions necessary to expa ^ ^ 
wool trade into proportions of the greatest value to E^ngland. owni „ to 
(writing of 1892) may be said to have been attained ; Karachi has g , 0 f 
an immense mercantile centre and has a yearly increasing IP ^p S 

ships which trade direct with Europe, and a railway sys oor ts of 

the whole of Northern India. Expressing the gross foreign exp 
wool by the nominal pound sterling a.e., 810), they were value , to 

at £660,000 with, in addition, say, £200,000 exported coastwise ' 
Bombay. At the time at which Mr. Dalzell spoke the ^Ach f trBW 
was entirely or nearly so with Bombay, so that these two ltems that 
pnd coastwise have to be taken conjointly, when it becomes appare 
tie traffic in wool has been doubled within the period oi thirty ye ,, f( j 
has transpired since the d-te of Mr. DalzelPs address to the . 

Chamber of Commerce. This is a matter doubtless for congratu ^ 
but the possibilities of Sind and of the countries from which it dta w 
large portion of its wool supplies have by no means been even 
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reached. The question of improving’ the breed of goats and sheep in 
that area has repeatedly been urged. It will be found in connection with 
the Panjab that reference has been made to an experiment conducted 
many years ago to improve the fleece of the Hazdra sheep. This wa Haz , 

apparently fairly successfully accomplished, but the improved breed Cov.f. with ' 
was not popular. The Natives had no use for a high class wool. r l he pp. 577—575, 
means of export were defective,- at least considerably more so than at the 60 S . 612 , 
present day; a market had not been created for the finer quality of wool. ( 

I here was then comparatively no Kardchf demand, the improved sheep of 157 ^ 
Hazdra fell into disfavour and soon died out. At the present moment the 
P r ?Po s al to endeavour to improve the sheep and goats of Sind and Balu¬ 
chistan has been urged once more and is being considered by the Govern- 
ment of India. Major G. Gaisford, Political Agent, Quetta and Peshin, in 
nis original letter on this subject (dated 6th January 1890), suggested that 
from wdiat he saw in Australia he was disposed to think the merino breed 
roight do well in Quetta. The proposal contained in the letter quoted above 
was freely distributed and opinion invited from Local Governments and 
Chambers of Commerce. A concensus of opinion may be said to have 
been obtained in favour of great improvement being possible by more 
careful selection of the existing breed, the shearing of sheep of one colour 
and as near as possible of one quality of wool, together so as to avoid 
admixture, and the washing of the sheep before shearing. While most of 
the answers admit the possibility of improvement by merino crossing, the 
question may be said to have been more evaded than directly answered. 

Abe Chamber of Commerce, Kardchf, replied that while f hey considered 
the improvement of the breed of sheep was very desirable, the question of 
suitability of breed was one that an expert alone could decide. The 
Lhamber concurred, however, in the desirability of coloured wools being 
Kept separate and the proportion of white being preferentially increased. 

- Chamber of Commerce, Cawnpore, while endorsing the view that the 
tlf n ? US c °l° urs °A w°ol should be kept distinct and the coarse locks from 
' e £ s kept apart from the general fleece, added that the value of a wool 
depends largely upon the absolute similarity of the fibre. A moderately 
joarse wool of uniform structure would fetch a much higher price than a 
ner wool having coarse hairs interspersed throughout it. Mr. Halien, 
superintendent of the Horse-Breeding Department in India, replied that 
at the Hissar Cattle Farm English rams were, for several years, regu- 
r ‘V imported The results arrived at were unsatisfactory; indeed, it may 
j* . safe ly accepted as a fact that European sheep or their produce will not 
hn y n on Abe plains of India. But with regard to Major Gaisford’s sug¬ 
gestion to introduce merino sheep on the hills of Beluchistdn, with the view 
?■ ,m Proving the wool and mutton of the districts, I am inclined to hu- 

Ahat, for the reasons noted, an experiment in this direction, may be 
etnpted, and would, therefore, suggest that merino rams be imported 
rom the hotter districts of Australia where they have been found to thrive ” 
r. Urrah, who has already been freely quoted in connection with the 
u ject of Bengal sheep, was invited to favour the Government with his 
Pinion on the proposal to endeavour, by cross-breeding, to produce a bet* 
lA ( A ua Jity of wool in the Beluchistdn sheep, and he heartily concurred, 
nis reply deals with the defects of Indian wool in general and then con- 
es w| Ah Abe following remarks :— 

Ihcre are three descriptions of sheep or races in India— 

wiH- C<The ^ 0r Ah-Western Provinces.—One, the common sheep of the plains ct India 
n _ , a ™7 coarse fleece (but which have some very good qualities, such as strength 
and milling properties). 

2 nd, the Dumba or Karoo whose wool is mostly white of a very pure description 
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f< 3rd, the Bhyatigi found in the Himalaya, the wool of which is soft and long in 
staple, but the milling- properties of which are deficient, being more of the fur character 
than the true spirally wool fibre. It lavs more like a hair, and has not the serrications 
which fine wool fibre should have. Of these three varieties I consider the pure white 
Dombas and Karoo sheep the most suitable for crossing with Australian merino rams. 
The rams should not be old, and from a good stock, South Down in build. 1 nis 
crossing should eventuate in a merino character of wool being obtained in the secon 
or third generation, the pure white and gloss blending into fineness and lengt 10 
staple and a lustre and soundness of the higher classes of combing and clothing woo 
which realise the best of values. . . M or1vi<;e 

“ In selecting rains or rams and ewes, as may be determined upon, 1 wouia 
that one-half be obtained from the combing wool breeds of stock and the other ^ 
from the clothing wool breeds, the first-named being the long-stapled and t 
the shorter-stapled wool, and should be kept strictly separate m the cio■■ g 

with Indian sheep, because two very different classes of wool will probably be P 
and a different value and weight of production be the result. If th ey be alio ' . 
mix, these points may be mate, tally and detrimentally affected. The„'? 5 hCTiotTbl<K- 
as formerly known between South Down, Lc.cesters, Cotswd‘’hfcedf-i^ represented 
f n U- q e t c etc , each and a comprehending innumerable breeds as represent 

in Austraiian^iiave n<w brroine more known fn distinction as the xtock 
distakft or noted flock ’owners and briers and 

than this until some experience has been ga • ,• . ;toc ]^. as a first trial, and 

South Down stamp should be obtained fr "" /alia or New Sout h Wales ; and if these do 
if not successful, try another disltnct of' Au:s of ^ vh j c h I believe more closely 

not succeed, next try New Zealandfloe: , th . whcre almost as fine breeds of 



tin sheep fand fhis is t n0 respect from those advanced from year 

trade) the op.mons hehi differ m no resp ^ ^ ailthority holds that cross- 
toyeardur ng the past^Osis un > ecessary and tbatit had, indeed, proved 
usefesT^vhile the next deems crossing with superior breeds all that is re¬ 
quired to raise India to a foremost place among the countries of the 
world's supply of wool. 

VIII.— MADRAS. 

In several of the reports regarding sheep-farming in Bengal and the 
efforts that were made to improve the wool of that province mention has been 
incidentally made of the corresponding experiments in South India. Dr 
Royle (Productive Resources), in a passage quoted above under the chap 
ter on the Improvement of the Breed of Sheep tn India, mentions the fata 
ih-it about 1835 the Madras Government first took direct action in this 
,: ‘; r b i i^ftcr from Colonel Haslewood to Captain Jacob of Bombay, 
dated April 1837. furnishes the chief data on which the various stateme^ 
of the early action of the Madras Government has been based. The lette 
may therefore, be here given in full a 

' «’l am happy to see that your Government have taken up my plan for ^proving 
the Indian wool. I have just received six more Saxon «ms from the Rafly ^ 

at Sydney; the price there is ten, seven, and five guineas each according to the 00- , 
or rather accoiding to the size. Mr Sullivan brought out two merino mffls a 
two ewes, and I have seen the effect of crossing by these, and also by South-do 
rams imported by Sir William Rumbold on the Neelghemes. Lven the red hai y 
s h eeu of India become South-down in size and wool in the scrond generation, ant 
wliiti woolly sheep of India become merino and South-down in size and wool alter 
crossing. I have shorn Mr. Sullivan's merinos that have been two years in mdi • 
Alte’- twice washing and shearing, the day after the ewes gave five and four aD ‘ 
halt pounds each, In fineness, length of staple, elasticity and oiliness , equal to a y 
i c er saw in Tasmania, where f mi and a half pounds is the utmost ever got |r ° 
ewe of tiic merino kind, which seldom weigh more than fifty pounds per carcase 
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when killed; and these ewes < f Mr, Sullivan’s had been shorn only seven month 
before. 

H .* ^ iavc removed lere (Bangalore) from the hills,* as the rank grass 

tnere does not answer for sheet brought irom below, although those bred there thrive 
CX £ k lng y we ^* I am compl* ting my flock here to 700 white woolly ewes, for 
I have rams enough, pure Saxon. The rutting season begins here in June, 
and the lambing from November to January, and they may be shorn in February and 
m September. I do not know if you have any white woolly ewes indigenous to your 
provinces, although I know you have the black woolly ; but you may get the white 
ones between Jalna and Beder, where I hear there are many flocks. We only have 
tnem m Coimbatore, and the Barramahal. After my flocks have given their nst 
ambs, I shali turn them over to the Mysore Commissioner, and return to Tasmania n 
rans. A^ri.~Hort. Soc. Ind ., VII., 128 /?p). 

r Dr - Shortt, in his Manual of Indian Cattle and Sheep, gives very little 
a ^ennite nature regarding the sheep of South India further than what 
w S ? een discussed above under the chapter on Breeds of Sheep in India. 
With the exception of the black-headed sheep of Coimbatore and the 
jvoolly sheep of Mysore, he speaks most disparagingly of the others, so 
dr as wool production is concerned. In fact, he characterises them as 
yielding a poor quality of hair rather than wool. Curiously enough he 
makes little mention of the early experiments made towards improving 
tne breeds of South India, so that he at least would not appear to have 
accepted the opinion as well founded, that the benefit thereby conferred 
Can be traced in the present breeds. It would be interesting to know, 
mwever, whether early records exist of the Coimbatore and Mysore wool- 
>ieldmg sheep that would establish these as purely indigenous breeds and 
not the descendants of the cross-breeding that was effected about the 
cginmng of the present century. The sheep seen by Dr. Hove in the 
eccan a hundred years ago was apparently very similar to the Cotmba- 
re stock of the presert day, and Dr. Buchanan Hamilton’s Mysore sheep 
q fy be the same as the wool-yielding breed now to be found in that State. 
a ! ? te ,s > however, no positive proof on these points, and Native opinion 
bat * ra ^^ 0n would be useful. So far as the writer can discover, the Coitn- 
bett° re anc \ Mysore sheep are purely indigenous and would afford perhaps 
fie stoc k f° r experimenting with than the Patna in the production of a 
rr p. ce s heep for the great central tableland of India and the Upper Gan- 
flr/ C , as * n Indeed, the much lalked-of Patna breed affords an inferior 

fle ece (C 0 „f. witk p . 6 j 7 Y% 

is n n 1 e re P orts °f the Experimental Farm at Sydapet frequent mention 
m nacic sheep. Thus, for example. Mr. Robertson seems to have rom- 
Cnf k a b°ut 1869 to endeavour by selection and crossing with Mysore, 
stock Patna > Nell ore, and Madras to evolve a useful prepotent 

as th mqj seems to have secured and designated the animal produced 
conQiUf^ u a P et Breed.” What has since come of-this stock the records 
Tu p f ,7 l . he writer do not say ( Conf . with p 611 ). 
views r ° Al °w | ng brief notice of Madras sheep conveys some idea of the 
farming^ re £ ar ding the present position and prospects of sheep 
ft qj* * 

coaisc nnaiS P ro ^ uce ^ ,n Southern India from the native breed of sheep is of very 
largely j'y an( I chiefly employed for making cum bites, a rough kind of blanket 
w hite-w nil Natives. Attempts have been made to improve the breed of the 

These erne c ? ll . ntr y sheep by crossing with Australian, Merino and oth er rams, 
and the f 5 ki , nvo best in the higher districts of the Peninsula, such as Coimbatore 
m °re ahunri 1 ,!U * °f Mysore, where the temperature: is somewhat coohn and torage 
in them -» T?* 1 * L ^ an 0I ? the plains. In Mysore many of the sheep hav<* foreign blood 
breed of iar a - ser ’ es of years the Madras Government emit avoured to improve the 
districts of Salem, Coimbatore, North Arcot, and Bellary by the 
fhe qualif 0 ° r U P e,aor rams - Although these efforts have improved to some extent 
y of th^ fleece, they cannot be said to have given any impetus to sheep- 
* Nilghirfe. 
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breeding as in 18S1-82 the total exports of wool from this Presidency only amounted 
to 86SIb of the value of R220 In some districts, such as Ellore, the finer qualities 
of wool are used for making carpets of oriental patterns. These arc mostly made on 
commission for European dealers, who secure them through their local agents. 
The exports for 1882-83 were 2381b valued at £5,173 99 ( Madras Man . Adm., /., 
p. 363 ). 

The people of Madras are essentially clad in cotton or silk. Wool enters 
but to a very small extent into their personal apparel, and hence the woollen 
industries of the Presidency are not very important. The following' 
reference to the carpet-weaving will, however, be read with some interest 

“As regards carpets, Mr. Havel! considers that, though the ordinary Ellore and 
Masulipatam ones of small size prepared fo*- the country bazaars are of inferior stuff 
and badly made, the best patterns in use made to order, are not inferior to those 01 
old South Indian carpets which are held up to the disparagement of modern pro¬ 
ductions. Aniline dyes are very rarely used, as they are at Warangal and otl1 ^ 
places in Hyderabad, and I have seen carpets from the Native looms at the three sea s 
of the industry—Ellore, Masulipatam, and Ayyampet (Tanjore) which are in no in¬ 
spect inferior to old specimens in the hands of connoisseurs in London or m iNauve 
houses and palaces.” 

It is perhaps unnecessary to republish the various passages that occur 
in the district manuals of Madras. The information therein furnishe 

sr&srt ™v&wsa fx 

special wool-yielding breed is generally designated kurumba because 
tended by shepherds of that tribe. 

PASHM & GOATS’-HAIR, & MANUFACTURES 
THEREFROM. 

So much has been written on the shawl wool of Kashmir and Tibet that 
it m iV seem absurd to have to admit that the whole subject is still but 
very indifferently known. Pashm or pam is the under-coat of wool formed 
on rerlain iroats. Speaking generally it may be said that there are two 
chief kinds of pashm— that of wild and that of domestic amma s. By some 
writers the soft winter coat of the yak, the camel, and several antelopes 
also classed as pashm, but these substances had better be ^garded 
at most i nferior substitutes. Within recent years, however, a soft form of 
woo! has begun to be largely imported into India from Persia w! 
known as Kirmani pashm. This is taken to Amritsar, Lahore, Nurpu , 
Ludhiana, etc., and made into fabrics, shawls, etc., which are * 
pashmina, the Kirman wool being either mixed with a small proportion or 
Pashm or used alone. But of the true pashm there are many kinds or 
qualities, the most highly prized of all being obtained from certain w d 
animals. No writer seems to have definitely determined the exact wild 
species that yield this substance. The ibex (Carpa sibirica) is often spoken 
„f as affording a soft downy under-coat known as asali tus, of which it na. 
be n said no wool is so rich, so soft, and so full. Then again Mr. r. SL. 
Cooper classifies Indian pashm into six kinds, his sixth kind being the dow n 
of a water fowl. The first two which he characterises as the finest of an, 
are the white and grey forms of shah-tush or wild pashm. This, he says, is 
“ the inner winter coat or fine downy wool of a small species of wild goat, 
called khosh” in 'Tibet. 

The long outer layer of hairf/w^) found in both the wild and domesti¬ 
cated pashm -yielding goats, etc., is of a superior quality to ordinary goats - 
hair. It is spun and woven into fabrics known as patUL The ordinary or 
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°f ff^ts’-hair a re usually made into ropes or sacking and the 
saddle-bags used by the carriers who trade across the Himalaya their 
oOocis being packed into sacks borne by sheep, goats, asses, donkeys, 
ponies, camels, etc. As in pashm and wool so in goats’-hair, therefore, there 
tie various qualities and colours depending upon the breed of animal 
r. natar€ j.°* C0Unt ty in which it lived. The goats’-hair of ihe 
p ins of India generally is more hairy in character and often quite 
raight as compared with the more woolly and curled hair of the higher 
egions; the latter in fact gradually approaches in character that of the 
pas/jm-yielding species. As already explained, the Sind Ibex or Per- 
nf ^ •° at l^ a P ra cegagrus) is by some writers supposed to be one 

ne species and probably the chief one from which the domesticated 
'p° a , s u* nc ^ a ^ ave developed (p. 557); but Hinderson ( p. 552) notes that 

character of the horns the Yarkand goats approach much nearer to 
»«yan *bex (C. sibirica), while other writers see a lesemblance in 
Ti ^ ra ces of domesticated goats even to the markhor (C. falconeti). 
relate Col. Sir O. B. St. John found, near Quetta, a wild hybrid between 
* anC ^ falconeri. Blanford (p, 552) mentions the fact that the 

■'( l0r * ms repeatedly been bred in captivity along with domestic goats, 
j . a t one time it was supposed the tame races with spiral horns were 
th nV j“ * rort ] 9 * talconeri. He adds that “ it is not improbable that some are 
that j SC ? naea * f be objection to this conclusion rests mainly on the fact 
that rSt turn °* t ^ ie s Pi fa i born in domestic goats is mostly inwards, 
nat ot the markhor always outwards, but domestic goats with horns formed 
it is h° Se ° 1 th - G markhor have been recorded. The point of interest to which 
fiiTthr. Cr t ^ eSlr cd to more especially directed attention, however, is the 
ij* .{* °bservation, made by Colonel Biddulph, namely, that, while the 
f 1a y an and Central Asiatic Ibex (C. sibirica) frequents iocaiiiies at 
arhr a ‘titudes, the markhor seeks the rocky ground within the limits of 
sec ve S etat ' on ’ This love for colder regions manifested by the Ibex 

dow S ,°b av ebeenprovided against by the development of an undercoat of 
there? W ° 0 ^ ^P as ^ im ^ below the hair which the markhor does not possess. If 
forma tbe survival of certain characters such as the shape or rather con- 
ori<r, n f 11 , 0 * tbe horn or the presence of pashm be accepted as denoting the 
Drarf* 0 11 e cu bivated races of goats, it might be inferred as Hinderson 
anittoo? y suggested of the Yarkand animal that the pashm-yiMihg 
low in Stl i C . ate( ^ £ oat bas been developed from the Ibex. Hodgson, and fol- 
deriv^l f’ man y ot ber writers, regard the /ws/zw-yielding goat as mainly 
the r)o 'vvr 1 se 8*£ rus - But may safely be said that all authors admit 
specie SS ' bl a ^ Asiatic g° at s having been derived from more than one 

form S *tb® advisability of such a conclusion (apart from the diversified 
fromth-^ 6 * co * ollr » babit, etc., of the tame races) receives countenance 
f^essio 6 •existence of hybrids between tbe wild species. The pro- 
India , in ,'characteristics from the village typical goat of the plains of 

i nsf a . ncl fbe dvgu goat of the lower Himalaya to the Alpine ^asAm-yidd- 
°nesDe I ^ a ma ^ therefore, be due to more than selection and adaptation of 
ingTif > ieS - ^ env i r °nment. It may mark the stages of adaptation and cross- 
appj 1 ^gbt not be called hybridization) of different species with the nearer 
in thic m t b e extremes to the specific types. If there be any plausibility 
attenmt- f u ?£ es b° n t the difficult) which the early writers foresaw in any 
laya J, l ?.breed the true pashm goat on the southern slopes of the Hinm- 
tion atn at once assu me a distinct position. There is sufficient just fica- 
there r h e Y ents for the dictum that with few domesticated animals would 
ttteritth ^ be experienced a greater difficulty in crossing the races of reputed 
the n Wlt ^ £ oats > i* * l be desired to acclimatize and preserve the merit uf 
P r ogeny in widely different regions* The suggestion has been offered 
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on more occasions than one, that the breeds of hill goats in India migh e 
greatly improved by the introduction of some Angora blood. I his mig 
be so and, if the expenditure for such an experiment be 01 no serious 
moment, it might be tried. But it should be recollected that the Angora 
or Mohair goat is reared, not on account ol an under-growth of woolly hair, 
but for its long ordinary hair. F urther, that it is an inhabitant of a dry region 
at an elevation of about 2,500 feet, where its most favoured food is the leaves 
of the oak. It would, therefore, be very likely quite useless to attempt to cross 
such an animal with the pashm-yxdding races of the higher Alpine regions of 
the Himalaya and trans- Himalaya, and probably equally futileto cross with 
it the Sind and Baluchistan low level goats. This latter suggestion has 
been recently made, however, but it is perhaps safe to say that if India he 
admitted, as in a condition of poverty in the character of its indigenous 
races of goats, the Angora goat should rather be crossed with the goats 0 
the higher tracts of Baluchistdn, such as those of Quetta and those along 
the Himalaya in the hotter valleys where the oak forms an important fea¬ 
ture of goat and cattle fodder. That is to sav it might be crossed wi 
some local form of the sinal goat; see Hodgson*s classification above. 

1869 Mr. G. Landells (Jour Agri-Hort. Soc. hid , N. S.,Vol. /•> *•> _*/ 
suggested that the Angora goat might succeed in Hazara, but is 
tion%as not apparentfy acted on. >e Hazara ^ngor/brS 

and may be thus regarded as allied in some respects however, to 

and to the sinal goat of the Himalaya. India t might develope 

possess races of goats which under more „ n f^hing ever likely to be 

into pat or hair-yielding stock quite as go half a century ago, though 

imported. The experiment proposed, we runs or farms on the high- 

never practically tested, to establish goa r production of the belter 

er southern or I ndian slopes of the H™ 11 worth* of trial. The 
qualities of pashm and wool, ] cCS deserving of consideration, name- 

suggestion more recently 0 “ ei Y in t h e lower basins of the Panjab rivers, 
ly, to form herds of leeches prevalent. Dr. Falconer seemed 

where the herbage is indi be acclimatized on the southern slopes of 

to think that the pas . he forgotten that the down of the ibex and of 

\ h; ' seems\o be directly the result of the drier and 

the pashm - dome.^^e 0 f the northern as compared with the southern 
ever so nuich de^ ^ g oa t may be said to actually exist at Spiti and 
slopes, n H od"Son the chapu is the acclimatised form of the Tibetan 

according be so, the goat, even if successfully reared on a more ex- 

tmdii sdfcle than at present on the southern slopes, would probably yield a 
vL inferior pashm than the northern stock, if indeed it did not degenerate into 
a form of the /^-yielding (not pash?n) goat. It may, however, be safely 
said that for present European commerce a pashm goat is not an indis- 
pensible necessity of success 

This conclusion leads naturally therefore to the consideration of the 
chief recognised Indian qualities of pashm and pat or goats’-hair. One of 
the most detailed papers on pashm is that already alluded to, namely, Mr. 
f, H. Cooper’s account, which appeared in the proceedings of the Agn ” 
Horticultural Society of the Panjdb. In the Journals of that Society seveia 
other contributions amplified the knowledge of this subject, and it may 
said that Mr. Baden Powell’s excellent chapter (in the Punjab Products) 
reviews all these papers, while the more modern articles add certain recen 
statistics, but contribute little or nothing not known well on to half a century 
ago. Davies (Report on the Trade and Resources of the Countries on 
the North-western Boundary of British India), publish 1 a, in 1862, a very 
exhaustive statement of the traffic in this substance. Aitchison (Handbook 
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of the Trade Products of Leh) carried the returns of traffic down to 1872, 
and subsequent writers have added particulars of certain branches of ti e 1 
trade in pashm. Thus, for example, the annual reports of the trans-frontier I 
trade of India give the quantities annually carried into India, but it will be | 
seen from the remarks that follow that the traffic into Kashmir is of greater l 
importance than what actually reaches India. To return, therefore, to 
Cooper’s classification of pashm , the following paragraphs incorporate the 
chief facts brought out by him as also by all subsequent writers:— 

1st , Shah-tus— white and grey. This is said to be derived from a wild goat. 
The princes in the localities where this is obtained and the “ Magnates of 
Russian Siberia ” are said to buy up all that can be got of it. It is valued not 
only as an extremely fine pashm but has attributed to it certain medicinal 
Virtues. Shah-tus is, however, very scarce and is only brought to Kashmir 
when specially ordered. It is sold in balls of fine spun thread and very 
rarely as wool. Plain shawls without any ornament called (Sddhd chddhar . 
from 4 to 6 yards in length and 1 to in breadth), are known to have 
fetched from R80 to R200. The grey form which differs only in colour is , 
valued at a much lower figure. 

2nd , Tarfdni pashm,— This (the produce of the domesticated goat) is 
the article most prized in Kashmir; indeed, so high a value is placed upon it 
that for many years past the most stringent rules have been enforced 
a gainst its exportation from Kashmir. “ It is the production of the Tdr- 1 
fan Aksu, Kamal, and other hill districts, ranges east and north-east of i 
Yarkand. It is brought down by the Argouns to Kashmir via Yarkand, j 
in the form of coarse or uncleaned pam or pashm, mixed with the outer I 
hair of the goat in various proportions, but separated at Yarkand or : 
Laddkh from the Tarfdni khudrang pam or coloured variety.” “ It | 
sells, according to the fineness of the thread, at from half a rupee weight 
to 2| rupees weight for one rupee (Chilkee rupee of 10 annas j, while the 
value of shawls made of it, according to manufacture, may vary from 
7 ° to 5,000 rupees.” 

Prior to the conquest of I.addkh by Kashmir the shawl-weavers of ; 
that State were mainly dependent on Changthdn for their supply of pashm. \ 
I he Tarfdn pashvi was, however, so much superior, that by bribery and 1 
by force, injunctions were soon established that secured for the sole ' 
use of Kashmir all the Tarfdn pashm brought into Laddkh, and liberated , 
the inferior forms of Changthdn pashm for export to India. Alluding to I 
the restrictions, on this trade, that existed even at the beginning of this ; 
century. Dr. F. Royle (Productive Resources of. India) says Mr. Moor- 
croft, who was deputed in 1814 to that part of Little Tibet, in Chinese 
1 artary, where the shaw l goat is pastured, for the purpose of opening 
to Great Britain the means of obtaining the materials of the finest woollen 
^brics, found that the Huncas were obliged to send all their best wool to , 
Kashmir. In the year 1819, considerable advantage was anticipated from | 
importing this wool into England ; as a gentleman who was consulted 
an d who professed to have a practical knowledge of the English wool ! 
market, valued it at eight shillings per pound.” These high expectations ! 
tb r o n0t ’ however, realized, and in the report of the transactions made by j 
he Honourable the East India Company it is not quite clear whether they | 
^ported pashm or Himalayan wool. In the Asiatic Researches (Voh I 
7™) the restrictions imposed by the rulers of Kashmir on the traffic in \ 
is alluded to in the following terms :—*• This is caused by strict | 
mjunctions to ail owners of flocks, not to sell any shawl-wool except to | 
J-ne. Cashmerians or their agents, in consequence of a representation having 
been made to the Government, that the Jonaree merchants had bought 
some last year, and that the Cashmerians would suffer if any of this kind 
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of wool were to pass into other hands ( Muorcroft’s Journey to Lake Ma m 
nosarovara ). So again Moorcroft ( Vol. /., 347) wrote “ by ancient custom 
and engagements, the e<port of the wool is exclusively confined to Kashmir, 
and all attempts to convey it to other countries are punished by confis¬ 
cation In a like manner it is considered illegal in Rodokh and Changthan 
to allow a trade in shawl-wool except through Lad&kh; and in the latter 
country considerable impediments are opposed to the traffic in wool from 
Yarkand, although it is of superior quality and cheapness.** So again “ The 
woo! of Changtn&n is sold to the Laddkhis alone, by virtue of an ancient 
agreement 99 (p. 364). It is not perhaps necessary to cite a greater 
number of authors who allude to this disability in the growth of a large 
trade in pashm . The fact has already been mentioned that the f anjaD 
manufacturers have had to seek in foreign wool, more especially t at o 
Kirman in Persia, a substitute for an article that could be brought to e 
across the frontier and de* elope thereby a large return traffic irom n 1 . 
Dr. Jameson, in a paper communicated to the East India Compau>, an .i 
certain pertinent remarks which mav be here quoted: In c 

Jetch Doabs, viz,, at Lahore and Amritsar m the 

in the latter, and at Nurpur in the Koluslan, shau s . ■ ^ ie ij Cbt 

factored but all of an inferior description, owing to the wb^ ^ ^ ^ 

shawl-wool being monopolised by Ra l aa coun trv of the shawl-wool 

to be the case, seeing that to. the north 

goat is in that tract of Chinese 1 artary >y .s wooI . tr:l ders, in order to 
of the British passes in thetheir wool several hundred miles to 
obtain a market, ra ^ pn , en t given to them, wools inlarge quan- 

Kashmir. Were a hul( ;f.^ 0 ^ 1 fd be^mported into the British provinces 
tity and of thel 0 q nat a Vewra, and other passes. Several years ago 
by the Mans, Nitb Onata. D , quan tities of wool to Snnugger (in 
the shawl-wooBtraders brou^t .a y g no demand for it, they were 
Kashmir) throoghtheNkf pass, bunu ^ attempt t0 get a market 

Minever biin developed.” Davies more recently alludes to the restric- 
- m nosed by Kashmir, more particularly to the complete appropriation 
y T a yfani pashm and the liberation of the inferior qualities of Changt lan. 
?n this connection he mentions a fact lost sight of appai‘endy by most 
uersons, namely, that “ The district of Spiti, geographically part of Ladakh, 
was purposely annexed to the British territory in 1846-47 in order to 
orevent the interposition of a foreign State between Rampurand the shawl- 
wool districts of Changthdn ” That action had not apparently the 
desired effect and Kashmir continued, and to the present day largely 
preserves, as a State monopoly, the right to all the finer shawNwools that 
enter the geographical frontier of India. It thus restricts the supply to 
its own requirements, and has starved the Panjab shawl manufacturers, 
as well as deprived Great Britain of a possible participation in an article 
the supply of which by all writers is affirmed to be practically inexhaus¬ 
tible. . . . • f 

It mav, however, be contended that these restrictions no longer exist. 
Dr. Aitchison (Hand book of the Trade of Leh, p. 188) says, “ A remarka¬ 
ble change has taken place in the trade of Leh, inasmuch as there a 
now no restrictions whatsoever upon any article that comes from V <11 an 
to Leh, and all Yarkand produce is free to be purchased by any one, 
hence there no longer exists the Kashmir monopoly of bygone days as 
regards pashm from Turkistan. The old monopoly, however, 1 regret to 
state, still exists in practice, although not in theory, as connecteo with the 
importation of pashm from Chat v- thdn. That this monopoly still exists 
is due to the fact that no strangers are allowed into the district 01 Chang- 
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than from Leh,^ except certain Bhotes who are agents of the Kashmir 
Government. The whole trade between Leh, Changth&n, and Lhassa 
being still carried on according to the system given by Mr. Davies in his 1 
report.” But even were free egress allowed, the obstruction would still 
survive. The rule has been so long standing that the merest hint from 
the Kashmir officials not to render assistance in the transport of pashm 
“wned by outside traders would at once be regarded as the modern phase 
obstruction desired by the Rajah of Kashmir. The most hopeful view 
°f •? su bj ect .or the future may in fact be drawn from the near approach 
or railway communication into the heart of Kashmir. Formerly the begar 
s\stem of transport existed. On this subject Davies explain.^ that the 
.custom “of trading by the Gyulpos (former Native rulers of Laddkh), with 
vmangthan (Rudokh) the Maharajah’s Government takes a prominent 
R art 6 trad . e shawl-wool, tea, salt, sulphur, from Changthdn, through 
usu Ram, as its commercial agent in Laddkh.” Again “ Tea is annual- 
X bought direct from Lhassa to Leh by a trader (who goes by the name 
° Ghubba) on the part of the Lama of Lhassa. He takes saffron in 
M k 0 * • * s a b? w . b uar -or the transport of his goods through the 
aharajah’s territories. The Maharajah’s Government also sends a man 
very third year with Kashmir goods to Lhassa for the purpose of trade. 
e is in return allowed begar through the Lhassa territory. This man in 
’ s ca M e d Lubchuk or vakil. The Changthdn merchant sent by 
T K . ,j < ? n £ or Governor of Ghurdokh to Leh is entitled to begar in the 
/fwb ub r ' t0r ^ ^ * n I ^ 7 1 ^ r * ^ rew » Joint Commissioner on the part 
St V, IS . Y' g lness the Maharajah at Leh, put a stop to the system of forced 
ate labour (begar) in carrying the goods to and from Kashmir and 
assa, and arranged for the future that carriers should be paid in cash, 
revious to this order, frequent complaints had been made by the people 
off' • . adinen .°f Rudokh and Gartok relative to the oppression of the 

’ iciais in collecting wool for the Kashmir agent. In consequence of this 
tra'l ° rder d ‘ffi cu lties arose between the Kashmir authorities and the 
i %. crs » and pashm began to find a better outlet in being consigned to 
Q r Y a * ^ fall in price took place in Amritsar from the sudden glutting 
mo , <et > and this was made the excuse for restoring the old arrange- 
rn n °* begar transport and literally, if not legally, to re-establish the 
tu e no .P° Y hy Kashmir in the traffic. Dr. Aitchison, from whom much of 
I<a$k ,n * orma ti°n has been derived, concludes his statement of the 
nish* mir a .^ a inst the. modern aspects of the pashm trade, by fur- 

sho e °f the transactions for the six years ending 1872. He there 

Y\ lae ^P°rts into Leh fromXhangthan to have been 3,450 maunds 
a ll* Turkist£n 2,331 maunds, of which only one-twelfth part was 

the r C ” nd ’ ts wa ^ t0 the Panjdb. It will thus be seen how very true 
tions lnar > has been offered above is, vie , that the Indian transac- 
„ VG .Y y! as ^ m are unimportant compared with those of Kashmir. The 
Pcis r k P as hmina goods of the Panjdb is therefore not made of 

traffbM T‘k°^ ^ ers * an and other wools, and the possibilities of a future 
rendo S * ] hetan pashm with England and other foreign countries, are 1 
of .J u oservient to the selfish policy of Kashmir and the requirements 
r? a rl starved b caver ? of that State 

infer* v ^ lan £tJ i ani. —This, as has already been explained, is regarded as | 
more't *° ^ ar f in] ' 1 pashm, but by many writers its inferiority is due ! 
ra the i°k Cai °^ ess preparation, such as the presence of particles of skin 
ticated than to actua ' inferiority of staple, It is the produce of the domes- 
alono^ f° at the.Changthdn province ‘‘ and may be said to be produced 
or 1 ,e northern base of the ranges, from about Rodokh in the west, 
n trom the banks of the Shegak, eastward to the Kailas ranges, I 
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north of Man Thaloi or Mansaroivar lakes; and even it is '''■id as 
far as Lhassa. The wool is brought to Kashmir viti Leh or Ladakh 
not only by the Argouns but also by numerous other traders/ 5 Moorcrof 
describes the source of this fleece as a tract of country that extends along the 
eastern frontier of Ladakh Its more northern portion forms the separa e 
province, called Rodokh, which lies along the northern border of the lake ° 
Bangkok. The country is thinly inhabited; and the people are chietiy 
shepherds, who subsist by the sale of their wool 10 the merchants ot /• 
The largest division of Chan-than, however, is called Garo an is 
contact with Ladakh. Chan-than, Mr. Moorcroft adds, is the chief resorto! 
the shawl-wool goat, and is also the pasturage of numerous flocks of- lit p, 
whose wool is an article of trade. ■ The breed of goat says Moo'-crOft, 
that yields the shawl- .vool is the same in Ladakh, as in Lhassa, Great n » 
and Chinese Turkistan, but the wool is not so fine as in the^strict ^ 
its eastern and northern frontier. The fleece is cut o . ) > * j, | s 

wool coarsely picked either in-the place from whence i »• . g £cnt to 

sold by the import err to the merchants at the city Anorted Kashmir. 

Kashmir. About 800 loads, adds Moorcroft are 

This appears to be the fleece of the eWapra g would seem to suggest 

fication, although a remark of his, alrMidy a u » different—the 

the idea that the Tarfani was by Hodgson .eg.-ruc 
produce of a distinct breed of goats. iJu Shulls, offers 

P An anonymous writer in a little work onexample, in 
some useful remarks on the subject of this witha knife instead 

allusion to the fact that the outer 1 g ^ too blunt to cut through the 

of with a scissors, he says:- * h ® k iintouc hed, while a pair of 

down as well as the hair, and s together, and entail endless 

scissors would cut off the down and hair ipgetn^,> {rom the other, 

trouble and expense in subsequenily separat | “ combed off 

It ir, not, however, to be sn PP^^f^^TonalSTgood Seal, and the 
is altogether free from is very expensive.” 

Ke’ETS o'/bTfiSi»n« S ro*»rl 3 .l» 

head towards the tail. The comb used to remove ^ „ cw 
five teeth of willow twigs bound together and u ... ] ia j r ) by 

short coat (left after the removal of at east two-thirds ot the nsnr; y f 

combing towards the head. In cutting the hair, occa-io Y j] ei ce in- 
the skin are nipped off accidental y and these adhering ^ s «^ that 
crease its impurity very seriously. It has already „ n 5 than fiashm 

probably the chief difference between the Tarfan t han b A e lattter. 

is in the former being cleaner and less adulterated than the I 
No writer has definitely established the existence of a distinct bree 
Tarfin from that of Tibet generally, although "® ar /Amitted 
some special property attributed to its / h . u , 8 ’ w ' h /‘/S, the 

that the goat of Lndkah is said to be identical to that of Changtlc , _ 

best fleece of the eastern />os/m-yielding tract comes from a remot 
sion even (>1 Changthdn, namely, Rodokh. , maV 

4 th. Tar/M Uh or khudrug .-This is a coloured pashm and 
be designated an inferior quality or rejections from the selc , ot *° n f ?‘ l2 
sup 1 rior qualities of t arfani' and Changth.mi wool. It is sold at ■ , c 
to 18 rupees weight for one rupee (10 annas value). This is usual y n < 
into the cheap ordinary pcishmina shawls valued at R20 to Rco. L 1 
quality most largely permitted to pass into British territory for sale. 

Manufactures of Pashm or Pashmina. 

So much has already been indicated on this subject that little more cf a 
general nature remains to be told. Mr, Moorcroft devoted much patie 
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study to this subject, and to him is due apparently.the British trade in shawls 
and such traffic as exists in shah pashm. Space cannot be afforded here to 
quote Mr. Moorcroft’s technical account in full; the reader should consult 
the original (Travels in the Himalaya 71 Provinces of Hindustan, etc., Vol. 
//., /64-/95), where particulars will not only be found regarding the ordi¬ 
nary pashmina cloth but the shawl trade of Kashmir generally, the method 
of working out the patterns, of dyeing the wool, etc. In the anonymous 
publication, Kashmir and Its Shawls, a historic review of all that is known 
of this industry will be found, together with a reprint of Mr. Moorcroft’s 
chief descriptive passages of the art as pursued in Kashmir. In the 
Journal of Indian Art several brief notices of Kashmir shawls will be 
.found, and in a more recent publication a Monograph on the Woollen 
Manufactures of the Panjdb certain particulars are brought down to the 
returns for 1884-85. The writer must trust to the isolation of one or two 
striking peculiarities from these and other works as exhibiting the sali¬ 
ent features of this industry, since to do the subject full justice a 
volume might easily be written on pashm, Kashmir shawls, and pashmina 
goods. 

The author of the pamphlet on Kashmir and Its Shawls . thinks that the ! 
finer qualities were known in Europe at a very early date as may be 
inferred from the tradition that the light veil, fastened by a thin golden 
thread over the forehead, covering the back of the head, and tailing on 
the shoulders, of Leonardo da Vinci’s famous portrait of Mona Lisa, 
wife of Francesco of Giocondo, (a citizen of Florence), was in reality one 
of those earlier Kashmir fabrics. The painter of that picture died in 151Q- 
i he earliest authentic notice of these delicate and beautiful manufactures, 
however, is perhaps that given in the Ain-i-Akbari (1594). Abul Fuzl, the 1 
ustonan of the Emperor Akbar, records the various qualities which were 
most esteemed by the nobility of Delhi. These were first: — Tus Asset. \ 
incomparabtefoj. lightness, warmth, and softness; second, SafedAlcheh, also | 
called r« rehdar ; third, Zerdosy Gulabatam, etc., which are of His Majesty’s 1 
invention ; and fourth, certain short pieces now by order of the Emperor 
rciade sufficiently long to be used hr Jamahs. “ Formerly shawls were 
out rarely brought from Kashmir, and those who had them, used to wear ' 
over their shoulders in four-folds, so that they lasted for a longtime.” 
lls . Ma i es ty has introduced the custom of wearing two shawls, one above 
01 ] cr.” " By the attention of His Majesty, the manufacture of shawls in 
yishmir is in a very flourishing state, and, in Lahore, there were upwards | 
tl 1,000 manufacturers of this kind.” There can thus be no doubt that 1 
support of the Court of the'Muhammadan Emperors did much to 
an ° advance the shawl industry of Kashmir. Bernier alludes to 
th" Ut l e atte ?Pts that were made in the time of Aurungzeb to introduce I 
/; ln . ustr y into Patna, Agra, Lahore, etc., but adds that “ the produce | 
ncss^^H ^ oorns h as n ever equalled that of Kashmir in its delicate soft- j 

ti h c \ er y ^extensive list of travellers might be quoted as having each con- I 
a! 11 ^ f towards clearing up the mystery that for many years lingered 
wh U K theKashmir *awl industry—an industry that turned out goads I 
soft sur passed anything that could be produced elsewhere, as far as the 
n6 p S anc * fineness of the material excelled the wool of Europe. Thus, in | 
1 hoi’,' a *^ e . ! 'Antonio Andrada, a Portuguese Missionary in Tibet, crossed . 
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witlT ntains se P arate Kashmir from Tibet, and ii 
1 } toe 0? tttle, sheep, etc., he had seen. Tavernier in h 
n the East (1636-1666) urged on the attention of Fran 


in his journal d 
his travels in India | 

(1636*1666) urged on the attention of France, the value of the j 
irmani wool of Persia. Bernier, who journeyed in company with the 
mperor Aurungzeb into Kashmir in 1663, tells us that the famous shawls ; 
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of that little mountain State was made of two kinds of fleece, one, the fine 
woo! of a certain breed of sheep, the other, the tvs or down from a goat 

found in Tibet. , , _„,i 

The authors of the Lettres Edifiantes asserted in 1712 that the sha - 
wool came from Tibet Chardin (a Frenchman who had settled m r ng- 
land and was employed in high diplomatic offices by Oh^r\e%U.)jfo^ 
of camel's hair, locally known in Persia as tefhk called W Europ^ns 
dechevron ),being used in the preparation of shawls. Ihe Rey W. Too , 
his History of the Reign of the Empress Catharine I/.ofR “Pgged 
the under-down of goats being the material from which the high-^ncea 
shawls of Tibet and Kashmir is made. M. Legoux de Flaix, g , 

of Pondichcrrv investigated personally the shawl industry of 1 • - 

and pubnsheTin S g some Useful information togethcr with many m^ 

statemenis, as, for example, the affirmation that the 

fleece of a sheep, not a goat. This so rouse P obtain speci- 

cultural Society of Pans that it determined at.all risks “ , „ B g gle 

mensofthe breed. In the “ PMosophiwl Transactions o^beng^^^^ 
enlarged on the subject of the i '^f ta " ( f rib „ t0 its go ats and sheep. In 

the Hindus) attributes the wealth of met to it g CollSta ntinople to 

1803, Khodja Yusuf (on A^u'ma^eacrordlngtoa'newdesign furnished 
Kashmir in order to have shawls mad * a ®£'™g assy to Tibet (subsequent 
by himself. Turner, in the course d h ^ fine and soft wool, 
to Bogle), noticed large flocks of sheep withex^ s * {or lo the Angora 
Also large herds of goats which w r „ bes t products of 1 ibet. It 

breed. Their hair, he says, w one of t l of U ,is fine under-coat 

reaches Kashmir via Ladakh. He goes o , d harsh hair borne 

of hair or wool that 13 Ttffhe^ehcacv of the interior coat. These 

by the animal, and this protect, the : > ; w hich they live, this fine 

goats, no doubt, owe to the conveyed to* Bengal have 

and warm covering, for all those t f i(ch >. « Those which I sent 

soon lost it, and beenaft^cked V in reached their desti- 

at different times to England fared no be ter. o soon died . The 

nation alive, but in such a weak cond ^hat* £ uring the explo- 
sea is as dangerous to them as , the r h „‘; b W ebb Raper, and Hearsay, 
ration in 1808 of the sources of _.® ‘ J? ct tb at it was resolved to depute 

so much attention was to ^ s to examine Lake Mansarovar, and, 

Messrs. Moorcroft and Hearsay to produce the shawl- 

at the same time, to secure some of th ^ _ * g . All doubt was re- 

wool. This expedition met wi » p conclusively proved to 

moved as to the source of the shaw -wo ). <■ Tibetan goat What 

be the under coat—the winter protect ;. , . . rou ^ t back with them 

"ss&?££» salt.■»jw- 

which he never lived to publish, narrates in the J'", e ^ e “ s hawls 

methods of preparing the fleece and manufacture of it intofamed s f 
of Kashmir; One of the earliest and to this day the most accurate f 
on the breeds or races of Tibetan sAa/-goats was . • • ^ b Jj, ttbe 

who, in 1847, published a most instructive paper on t-hiss ) • \ 

same time (see Calcutta Journal. Natural History , Vol 
Captain Thomas Hutton issued his paper on the P ec “* nroba ble 
the^Afghan wild sheep and goats, in which he discusses the P 
origin r.f the pashm-v\M\ng bleed of the domes icated Jtbetan go 
In a oioer (‘i'oU-. Asiatic Soe. Bengal, IX.) he deals with the wool w 
woollen manufactarcs of Khoras 4 n. Captain Conolly (Jour. As. £ 

t 8 4 n) also devoted much careful study to the subject of goat s hanr and 
dcr-flcece. Sou, bey (Colonial Wool )furnished a special chapter in his wor* 
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to Indian Goats* Wool (/>/>. 327-333) in which he discusses the French 
experiments at cross-breeding the Kashmir and Tibetan goat. Shortly after 
(1865), Mr. F. H. Cooper contributed useful information on the qualities 
of the shawl-wool known to commerce. 

But to return to the subject of the European demand for Kashmir 
shawls, it has been pointed out by the author of Kashmir and Its Shawls 
that, after the conquests of the Persian invader of India, Nadir Shah, 
in 1739, we are told of an ambassador having been despatched to Con¬ 
stantinople with fifteen elephant-loads of presents to the Sultan, amongst 
which were many Kashmir shawls. The author of Kashmir and Its 
Shawls thinks that the modern demand for these shawls dated from about 
that time, and he surmises that the wives of the ambassadors from the 
European courts, probably got presents of shawls from the Sultan. Be 
that as it may, the fashion first prevailed amongst French ladies to wear 
these “ fine silky webs of wool, * as Larousse describes them, and it then 
spread to England. 

Trade in Pashm, Pashmina, & Shawls. 

The famine of 1819 drove many of the shawl-weavers from their homes 
in Kashmir to settle in the Pan jab, and the colonies of these skilled work¬ 
men that are now to be (ound in many parts of Upper India date from 
about that time, but they have been supplemented from year to year 
by successive waves of immigrants into British territory as the hand of 
oppression told more and more heavily upon them. In 1850 the trade in 
^ os ? expensive goods had grown to such proportions that French and 
British merchants established agencies both in Kashmir and in the Pan- 
jab to purchase their annual supplies. It would be beyond the scope 
c , work to deal with the artistic designs worked out in the Kashmir 
°! wls, but it may, in perfect fairness; be said that the effect of direct agen- 
ucs was not an unmixed advantage to the weavers. These skilled work- 
[? cn > xv ’ith the increasing demand and great profits, became more and more 
Ihe servants of middlemen and were urged to modify their patterns and 
the character of their goods, to meet the variations and fancies of the 
European mark et. Cheapness became an object, and degeneration followed 
0 a large extent. In a table published as an appendix 16 Kashmir 
p 1 ' Shawls, Dr. Forbes Watson gives the exports of ,all classes of 
Pash mind goods from India as follows 
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1850-5: 

lS 5 i -52 

* 853'54 

^ 54-55 

1 855 - 56 

1 856- 5 7 

*857-58 




- £ 

. 171,709 

1858-59 • 





. 146*270 

1859-60 . 





. 215,659 

1860-61 . 





. 17°> i 53 

1861-62 . 





. 197,890 

1862-63 . 





. 209,279 

1863-64 . 





. 290,640 

1864-65 . 





. 227,018 





310,027 
252,828 
351,093 
459,441 
3 03 ,'57 
275,391 
254,49S 


t * ‘ & ulCb Q o not ot course mean utc lulu 
11 the foreign exports from India. They therefore leave out of all consider- ( 

( consumption of this class of goods in India itself ns also the | 

r nme with Tibet and other Central Asiatic countries. Purchases, we are | 
.?. •> °f pash?n are largely made in Kashmir pashmina goods, so that m j 
• r V s wa y alone a very'considerable export must yearly take place towards , 
met. It has already been shown that the coarsest pashm only hud;, | 
u ? 'y a y to British India, and that even that article amounts to but about | 
T>r th of the total quantity that reaches Kashmir. I here is thus some found- 
mmn f or the common statement that in Kashmir and in the capital town of i 
^ !e Slate alone, can the best qualities of shawls be procured, lhc most ( 
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skilled workmen appear to be those most closely watched by the State 
officials, By having secured to them the finest pashm and by various pri¬ 
vileges, the art has been fostered and helped forward to its present pro¬ 
ficient’. Indeed, it seems probable that were fashion to turn once more: to 
the delicate and high class goods, the weavers of Kashmir would be aDi 
to show that they are not only equal to their forefathers but able to ex¬ 
cell them, both in elegance of design and softness of colouration, r or, 
it remembered, that although the change in European taste and the 
consequences of the Franco-Prussian War (scarcity of money in trance; 
deprived the weavers of Kashmir and of the Panjab of a large and P 
fitable market for certain classes of their goods, the trade was n ^ 

ruined. India continued to demand a large supply, and e 

Asiatic traffic became, if anything greater than before. v A th l est nb- 
serious injury was done to the local Kashmfr indu ry > vnt i • 

* 

Kashmir goods and the ' a ‘* e ^ ie th S g^' rmer nnis f ‘t include the re-exports of 

writer is unable to sa> . Indeed, t f irst instance. But even 

European shawls imported into I , accepted as entirely Kashmfr 

were the total value of these rctun.s ^ jous decline from the values 

and Pan jib shawls, they would mark a serious u 

given by Dr- For bes Watson .— _ 


Foreign Merchandise . 

Indian Manufacture . 

Total expressed at nominal 


Value of the Exports of Shawls from 
India. 


IS85-86. 

| 

1S86-S7-J 18S7-88. 

R 

14,487 
3 ,o 8 , 73 1 

R | 8 

10,62.1 1 *,233 

3,46,218 4,05,993 

32 , 32 > 

35,^83 41,722 


R 
20,864 

2,66,011 


28,687 


1889 - 90 . 


R 

21,322 

3,02,47* 


32,379 


,^rM£T^ l ssrr-i. ,0 s w 4. 

° Pi t toeing «on V .ph 0. W»K«. ***£ 

hues of the Punjab it is estimated that the annual consumption of M * 
in that province comes to 7,5 00 maunds, of which 4,300 maunds ai ‘ ds 
ported bv sta, 1,800 maunds obtained from Afghanistan, anu P#*; ™ ," ne 
obtained from Tibet. It seems probable that the imports fi ora Tffiet al 
are pure pashm, the other supplies, particularly that by sea, being Per. 
(Kirmdni) wool, used as a substitute far pj^m. Wanab Snahi t a. ■■ 
example, is wool, not pashm ; and, indeed, a large proportion of the stuff w 
comes to the Panjab manufacturers via kun.pur is wool, not pashm. , 
’ Rt* a seer; (2lh), the substitutes for it mentions 
,s a seer. The Monograph then continues 

of pashm are shawls, Rampiir chadars pnshminu 
ft," as made in Simla), jitnavmrs (striped pattern, 


pashm imported is worth Rl£ a -— > -: - 

above fetch only 17 annas a seer. The Monograph then continues : 

The chief fabrics made of 

{“ a fine white serge-like stuff,’ -- . . . 

alsc wool), rumdh and gyirbi chadars. I he la^fc-named article 1 > coinj> ^ 
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modern and probably has a future before it. In it the warp is of pashm and the wool 
of cqtton. It is much stronger than the whole-pashm chadar; it is practically as 
warm and nearly as soft ; and indelicacy of surface and attractiveness to the eye t 
may be said to surpass the'older fabric. In 18S0-S1 the outturn of pashmfna goods 
and of shawls was officially put at Ri 1,04,642, and this figure may be taken to exceed.- 
somewhat the outturn for 1884*83. 

The use oi pashm is practically confined to the districts of Ludhiana, Simla, Kangra 
Proper, Amritsar, Gujrat, and Lahore. 

(1) Ludhiana .—Out of the 800 maunds of imported pashm (value R4o,ooo) 
retained for local manufacture are made R40,uoo worth of alTL'dn (whereof R3o,ooo 
worth finds its way to Calcutta, Piombay, and elsewhere in India) ; R75,000 worth of 
Rarnpur chadars (whereof most are exported to Europe, Calcutta, Bombay and hill 
stations); R2,000 worth of jamawdrs, exported to Europe for curtains at K200 per 
pair; and R4,ooo worth of garbi chadars , of which half only are kept in the district. 

(2) Simla .—The Rarnpur chadars made at Sabathu, and, in fact, in almost any of 
the factories in the Panjab, are much superior to the chadar imported from Rarnpur 
Bassahir itself. A “ Rarnpur khds” chadar can be bought for R9 to R13, and the 
Mze being 9 feet by 4&, the rate is 3^5 to 5 annas per square foot. A Sab&thu chadar, 

12 feet h\ 6, goes from R25 to R45, or 5$ to 10 annas per square foot. There is only 
a small colony of pashm-weavers at Sabdthu and the outturn is 70 chadars and 80 
pieces of aln'dtt. 

(3) Kdngra Proper .—Pashmina factories are only found at Nurpur and L riloknath. 
Thirty maunds of pashm are used in local manufacture. Amlikdr , pashtnfna with 
silk embroidery work, is made at Nurpur, but the style and execution are very inie ior 
to the genuine Kashmir amlikdr . 

(4) Amritsar .—This city imports all the different sorts of pashm including 3,000 
maunds of Wahab Shahl and 600 to 700 maunds of Ranipuri pashm, ’ most of 
cit ^ is probably not real pashm. A large quantity of garbi chadars is made in the 

( 5 ) Gujrat .—The pashm used is 2 maunds Kashmiri and 344 Kirmdni (Wahdb 
oh a hi) ; and the value of the manufactures is R38,984, where cf two-tl'i ids are ex¬ 
ported. The quality has deteriorated, and the cause can easily be understood to be 
t le excessive use of the Persian material. 

i here is no special information about the Lahore industry. 

. In shawl-making there is a comparatively minute division of labour: and the decline 

the trade has made it impossible for ali the different classes ot workers to get 
steady occupation. The Kdngra report states that the dyer would, if regularly^ em¬ 
ployed, earn R2 per diem, but regular employment is not to be had. 1 he designer 
\nakkdsh) takes 10 days over a pattern and gets R2 to R15 for it* He chaws the 
pattern with ink on white paper, the colours, etc., being indicated by technical narks, 
he tarahband % to whom the pattern is made over, then makes up the proper number 
1 ! ee ’s, and, at his direction, another man (moharrir ta'Uv:) t whose pay is K 3 to &4 
P er mensem, prepares the papers ter guide the weavers, fhe tarahbana gets i£ 
annas per 1,000 reels: but. the mohurrir ted Urn being in bis pay> his net earnings do 
uot exceed annas S per diem. The pupil ( shdgird) % who docs the weaving, does not 
earn more than 1 anna Per diem flow- a-days; and the rafugar , who sews pieces 01 . 
< brie together with silk to make dosha las (double shawls), gets 4 annas a day when | 
; > but his employment is not continuous; and as the single shawl is coming 

to favour both amour- - Europeans and Natives, the rafugar*s position is gradually 
becoming more and more wretched. He, however, also gets 3 annas per dum for 
- dung shawl - when thfcre are any to wash. There is abo tue p<'?gor, who P K 
•ut loose threads and gives the shawl a smooth appearance. Shawls are marc* chiefly 
o‘ , Nur Pyn nnd Triioknath in Kdngra, where the number .of factories has fallen horn 

to 2° m the last 20 years, and in Gujrat. 

inec- * * - •• 

a re variou 
Paris by 

25 ??.* change of fashion in Europe. , -- . . . 

u tcrahon in the r. inufaeture, to the success of the Rarnpur c.iadar in«lust 1 y in 
n £land, to the want of ingeuni.y in the production of new and artistic design*, a uci 
^ , . . . n.t ____ iicp.i. The change 
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f/ ri l K Illgl'UillLy 111 till iruuutuuu ., , 

the evil effect of the hard water of Nurpui on the material used, — - - | 

? ki^hion is a good deal the result of the4fe causes; and, for the muse;able wages now , 


to be 


0 begot, improved work is hardly to be expected in the futuie. 

. Goat’s hair [fat) is used in most districts for making ropes, nose-bags, s; 


_ w ______ w , - „ . sacking, 

or cattle, and matting for floors. The cleaning and opening up of the hairis 
rt one in some districts by laying the stuff out on the ground and beating it with a 
In Hissar it is first washed and put into hot ashe< to dry and then the beating 
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is done. Lastly, in Muzaffargarh the bow-string ( pinjan ) is sometimes employed and 
the hair is scutched; and both in Muzaffargarh and in Gujranwala it seems, that a 
modified form of the bow-string is also used. A peg is stuck into the ground and a 
string tied to it. The other end of the string is fastened to a stick in the operator’s 
hand, and the goat’s hair is deposited on the ground over the string, and the string 
is made to vibrate by being slackened and suddenly tightened up with a jerk. Some¬ 
times there are two pegs at a short distance apart, in which case each peg has a string, 
the further end of which is attached to the operator’s stick. 

Spinning of goat’s hair is done with the charkhi, but more commonly with the 

dhernd. Double threads are twisted just as woollen twist is made, and ropes are 
made by hand-twisting, generally of three strands. . 

Weaving is done on a small loom without shuttle. The place of the shuttle is, 
as in carpet-weaving, taken by a stick, to which the woof thread is attached, and which 
is worked through tne warp-threads alternately as it meets them. . . , 

Camel’s hair ( viilsee masal, mallas) is’twisted by nand and not spun. It is nllx £ 
with goafs hair to make sacking, and with cotton (which is used for the warp) to inaK 
bhakln cloth (Hissdr); but it is mostly used for rope-making. 

Neither goat’s nor camel’s hair are dyed. 

In the Journal of India ? Art and in the District Gazetteers of the 
Panjib, various reports have been published on the subject of pashm and 
of goats’-hair, as also on Pashmina and Pattu. The following may be 
given as fairly representing the opinions advanced by various writcis 
as to the present position of the industry in these fibres : — 

AMRITSAR. — "The most important among the numerous manufartuies of Am¬ 
ritsar are those of pashmina, or shawl-wool, and silk. I he pashm or wool used m 
the first-named kind is impoited from Thibet via Ra.rthe adulteration 

“ The trade declined during 1SO6, owing, among , 0 the province of 

of the wool with a fine but infeiior suit impo - ^The tracJe fe *a id to be now to- 

duced in the loom arethlmost valuable; in others, the pattern is produced on a ground- 
work on plain-coloured pashmina by embroidery with the needle and fine pashm 
thread iuch shawls are called amlikar , as opposed to the kanntkar , or loom-woven. 

«• T he manufacture of pashmina work was first introduced some seventy years 
ago, about the time when Ranjit Singh was commencingto extend his rme over the 
whole Panjib. It is almost exclusively conducted by Kashmiri Musalmans. It is 
calculated that soon after the manufacture was instituted, there were about 3 f, o V s 
established in Amritsar in which pashmina work was carried on, and that shawls, etc, 
to the value of #30,000 were manufactured yearly m the city. Besides what w - 
manufactured in the city itself, pashmina work was imported from Kashmirto tne 
extent of some two lakhs of rupee in value yearly, and from other parts of the hills to 
fhn value of about #20,000. Part of this was sold in Amritsar, and part exported to 
Hindu-tan and Haidarabad in the Dakhan. The chief mart in Hindustan for export 
seems to have been Lucknow. In the year 1833 A.D. owing to a great famme 
Kashmir, there was a large influx of Kashmiris into Amritsar. Shortly betoie " ' 
annexation of the Panjab, the number of shops established in Amritsar had 1 no cast- 
to 2,000 and the value of the pashmina work turned out yearly was as much as 1 
lakhs of rupees. Als o pashmina manufactures to the value of six lakhs of . r . u ‘_ nC j 
were imported yearly from Kashmir, and to two lakhs from Nurpur, Bassaoli, 
other parts of the hills. Now there are 4,000 looms in Amritsar, each wo ked ny 
least two men, and the value of th epu hmina work manufactured yearly is estim jj 
at eight lakhs of rupees, or £8o.ooo. The manufacture, which requires the utn ?. 0 1 s J :‘ S 
and delicacy of manipulation, is learned by the workmen from the earliest chddno • 
Children are apprenticcdfsAagwi) to master workmen, who after a time pay fo r 1 . a 
s' r vices, but usually to their relatives. The payment is made in advance, ami 
sha^ird leaves his employer before his advances are worked off, the next employ 
is supposed to be responsible for the balance. The export of pashmina work tro 
Amritsar to Europe commenced anout 40 years ago. The amount now export - 
yearly is estimated to be in value about twenty lakhs of rupees. This includes what ■ 
imported fiom Kahsmir and other places for re-export. Of this, sixteen lakhs va . 
f;; exported by European merchants settled in the Panjab, and four lakhs' value i>y 
native merchants. 
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“ The Amritsar long shawls of the first quality are sold at from R400 to R500 each: ! 
the same of the second, from R300 to R400; and of the third, from R20..'to R30 m j 
Square shawls are sold, if of the first sort, from R250 to R300; of the second sort, | 
from R175 to E250; and of the third sort, from R125 to R200. Jamawars (a 
kind of shawl distinguished by always having a stripe, flowered or plain, as the pre- , 
vailing pattern) and minals (square shawls) fetch from R25 to R50. The needle- | 
work ruinate are sold at from R15 to R;5. Shawls of the finest quality are made 1 
0 Changtham wool, which is imported via Kulu and Sabathu, and is sold there I 
fh 1 °' J \ a seer> * his P ashl11 contains a large admixture ot the coarser hair of I 
the shawl-goat, and requires to be cleansed before spinning. This operation is per- I 
onned with much difficulty. The second sort of shawls are made from a mixture 
fnaii and half) of Changthani and Kirmani wools, and it is very difficult to detect the ! 

r ? ,x 1 \ ure * } he shawls of the third class, vis., jamavoar rumals with straight lines 
no all other inferior sort of Pashmina are made entirely from Kirmani wool. The 
piic? per seer of this wool is R1-10 annas ; and as it contains only a small quantity ot 
coarse hair, the weavers have les^ trouble and more profit in using it. 

L he inferiority of Amritsar shawls to those of Kashmir has frequently been 
♦4 j ° eC A ana yaxiously attributed to the air and climate of Kashmir, the quality of 
Cr USCc in ^ e,n &» etc * All these causes may to some extent be admitted, 
ut the most prominent cause of the superiority of the Kashmir fabric is that the 
auiteration of the shawl-wool with that of Kirman is never prac tised. Indeed, the 
trmani \vool is not allowed to be brought into Kashmir. Another reason is that in 
ashmir the process of removing the coarse hair from th e pashm, and spinning, arc 
• riuc " more carefully performed. On the other hand, the scarlet colour of Amritsar j 
^. superior to that ol Kashmir, the lac dye used being cheaper, and therefore les-. 1 
aaiutcated. 1 he Amritsar blue and green are said to be also finer than the corre- j 
I oiuiing colours in Kashmir. Whatever may be accepted as the true can<a of t^o ^ 
erence there can be no doubt the real Kashmir shawls invariably command a higher ! 
price 1,1 the market than the Amritsar Fabrics. (Journal. Indian , Art, July ii>S8.) 

Uurdaspur.— “ For many years the shawl-weaving trade in the Gurd upur j 
B™. ct . has been in a declining state. At Shujanpur, Dora Nanak, Pathankot, and 
enn 3 k J* , s ^^strict there are Kashmiri weavers and embroiderers who scarcely cam | 
__ ^ keep body and soul together. They are practically the slaves of dealers, 

s ’ • ao J“ e - V receive wages more than two or three annas a day. The Englishman, 
tunl^* t ^ u . ^ or an ‘l misery of their lives in the midst of a thriving indigenous agi icul- 
is Hf*-P°P u ‘ a tion, and knowing that, so far as Europe is concerned, the Kashmir shawl 
can l wo , ers that the manufacture survives at all, and that even tolerable work , 
stat. r Pj roc *uced under such desperate conditions. It is not clear however, that the ( 
‘ l e ,° Kashmiri weaver at its best was much better than ir is now. The finest 
a a W ? ever exported from the “ Happy Valley” were the work of half-starved m trians 
j rhe condition of Kashmfri immigrants in British India, though bad enough, I 
;; much better than in their own country. The persistent survival of the trade is 
1 ' j a Paring notice. It seems to be due to the fact that for nearly a centu: y the 
u Nv has been considered an essential article of the cold weather costume of th«: 

ppei cla-ses of Native society throughout the country, and thai this fashion is but 
rh "/>! wa y. It is quite true that in Bengal and the Picridencv towns a 

von f * ^ )ro . Hoth of Furopeaq make is found more comfortable and more con- 
a !en ‘^ a working dress than the costumes of the land. But there arc ve.y few 
h a on tj tae coat-wcarers who do not also possess shawls; and as a set-off to tho.^e who 
l e become Europeanised, we must take into account the large number of the 
r i j ' s ^ who formerly wore nothing but cotton, but whose prosperity is now 
rk .°'! by the wearing of shawls or scarves. In every town of importance there are 
c , 1 l erS} while travelling hawkers visit the regions where a regular dep6t is not 
J 1 1e d During the time of the Franco-German war l have seen crowds of Kash- 
1 r *.weavers 1 tening with excitement to telegrams from the seat ol war, and audibly 
1 r, p n §i *hc cruel Germans for destroying the trade in the best shawls formerly taken 
thr *w ,S * X ct * though the cessation of the French demand was a serious blow, and 
m*” * n . ( ^ an dealers have had cause to rue their connection with the Londi n market. 

Iheir consignments have been disposed ot 1 in ?.t ruinously lbw rates, and 

hough European manufacturers have copied their fabrics ami appropriated tin ir 
names, there is still within the limits of the Indian Empire a larger market than is 
generally suspected. The unseen renana absorbs a vast quantity, in addition to 
.i? s ! : worn by men. So, although the workmen fares but poorly, the dealer, on the 
VV '”°c< ■’ , secnis hold his own. 

l he work turned out in the Gurdaspur district, though resembling that of 
Kashmir and Amritsar, is not often of the best quality. Shawl edgings for attach- 
bient to plain fabrics, and jamawate, a shawl of coarse wool woven in broad stripes 
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of pattern, known in European trade as ‘Turkish shawls,’ and sometimes sold as 
veritable products of Stamboul, are the most characteristic things of local production. 
The woollen cloths known aspattu, alwan, maiida , etc., are also made in small 
quantities. Much of the Gurdaspur work is disposed of at Amritsar. At * ,er ^ 
Nanak, the birth-place ofGcru Nanak, the founder of the Sikh development 
Hinduism, the cheapest Indian work—if not the cheapest woollen weaving in t 
world—is produced; for a coloured jnmewar may here be had for R1-4 annas. 

Mixed Fabrics.— Lois and wrappers of cotton thread and country wool m 
proportion of two-thirds cotton are made at Pathankot, Sujdnpur, and Dinana., > 
and exported from these small towns to Amritsar, the North-West Provinces, 
and Bengal. The value of these goods is estimated at R40.000. At L atenga j 
one or two other places all wool lots or blankets are made. Pashmina, J ■. . 

wool, is not used in these coarse web's, but wool from the Shahput district <- 
hills near Chamha.” (Journal, Indian Art, Oct. 1S88.) The 

Ludhiana.— “The production of fine shawls has bow almost ces • yalue 
Franco-Prussian war put a sudden stop to the manufacture of shawls above to 

of R100. Incidentally it converted the population of % at the railway 

warm partizanship of Franco. Crowd- of eager le-teners O'edtocolec . ^ iyit J 
station where the telegrams from the seat of war were read hi*e>ni j to ga in or 
loud expressions of satisfaction or disappointment as the French seemeu fa 

The decline in the French demand, however, rvas not the 
off, which reduced five number of pashmlna looms 1>> m I,- ° no longer take 

meat and, dutifully follow, that appear on the trays laden 

rf oods shawls to be given as lchillat-. The few shawl 1 • I1 an d other kmck- 

ffSe do, Us b . dd-mountrf r-fles, '^Una, ami might 

knack, presented atpiirtoralfrequenl y t 1 1^. ^ rh( , mai ,.o,cnicnt of the London 
almost be considered ^ State theatncal^p^P Ludhiana has been more in the 

sales to which f°°^ r £ ‘ t har in that of the distant maker, 
interest of the London buyer than m that s haw 



purchase the lots at very low n u ^ q ^ prescnt a t the auction in London, 

A Parsi gentleman, named ^ combination and 1 stop call competitions from petty 

says that bigger men:^ ^ lots them-elves at very low prices, and then sell them 

traded. I. y P . c* Thev also out the balance of their old stock to 

t0 petty traders market value of fresh goods imported from India 

am tmn t - . on L„ >rfx i o r pfe stocks of goods for sale and 

dined, and out of 300 looms, only 200 now turn out superior st , 

tU1 -Trough* “t 1 would appear that 'the knock out auction ’ & eonfine^to J ew 
furniture brokers, and the lower ranks of commercial life in London. !t b | 

admitted that the practice of consigning annually large Quantities ol: go s l d 
limited number of dealers to fetch what maybe given invites combmatfen of the ki a 
described bv the worthy Magistrate of Ludhiana. 1 ue traders on this side are neithc 
strong enough or united enough to combine to establish then own agency in on ^ 
nor would they be able to reach the limited and select market now commanded l y 
nng of dealers/ On the part of these latter it is only fair to say that thcy comp a^n 
at times of adulteration of goods professing to be pure pashm na witb inferior wool. 
]’■ ir,disputable, however, that, on the whole, the Indian producei & et* t c 
of it, and it is heartily to be wished that he could find a direct means of reaching the 
mirchasing public in Europe. In some years consigments have turned out m 
Ai ri ‘tmw dy to the exporters than would be readily believed, and the fact that n 
goods may be sometimes purchased retail in Regent Street at a lower price -ha • > 
S,. ; ler will part \ ith them for in India, is one corroboration of their complunb. * 
merchant already quoted gives tlie following average price, ot the pashmlna go 
nowrmadc *— e . . 

« Katnpuri shawls, four yards by two, first quality, R60each; second.quality ot tne 
■ trn c size. R15. A shawl three yards by one anti a half of Rood quality is worth K-°. 
and tin- smaller size of inferior make R8. Good woollen stuff, double wa: p 
woof, RS to R30, Jama wars, striped colour-woven fabric-., from R5 to R20. 
ioras used by Natives from R20 to R50, and rumals from Rio to R?o. oyuci . 

Shah« stimates the annual outturn of the Ludhiana manufactures as follows 1 
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<r 'I he trade, it will be seen, though it is a comparatively recent one, dating from 
1833 only, has undergone some vicissitudes, which began before the Franco-German 
war, with the extinction of the Native Government of Oudh. It does not seem likely 
to receive any great impetus in the future, but the consumption of shawls is so large 
among the upper classes of Natives that it must be long before it dies out altogether. 

‘‘ It is for its weaving industry, however, that Ludhiana is principally famous; and 
l y 1 s is of two sorts—woollen and cotton. The former of these, the manufacture of the 
cloths known as pashnhna and Rampuri chaclars from Tibetan and Rainpur wool, 
is at present entirely in the hands of the Kashmfrf colony, although some of the country 
weavers are said to be picking it up. The raw material is of two classes— pasha m or 
wool of the Thibetan goats; and Rampurian , or that of the rearer hills. ^ 
1 he former is said to come from the Barfani country, which is rather indefinite geo- , 
graphically. Both wools are brought finally from Rampur, which appears to be the I 
€‘itrep6t of the trade, by the gatldis or hill men. These men used to take the direct 
route via Rampur; but now generally reach Ludhiana from Umballa by rail, \\ithin | 
recent years (20 or 30) a third class of wool has begun to be imported from Kirman, | 
jn Persia, via Karachi and Lahore; and this is used as a substitute for Rampur wool, 
f he wool from the hills is brought here in the months of October and November, and 
the annual amount of the sales is estimated at £50,000. The purchases are mad^, 
the first instance, by Hindu merchants, who take large amount of it, and retail 
them to a second class of traders, or to the Kashmiris. The wool is spun into thread 
by women of all classes, Hindu and Muhammadan, rich and poor; and any woman 

earn from rupees three to four a month by this. The Kashmiri gets a few 
rupee worth of wool or thread from the merchant (mahajan) and weaves it into chaclars 1 
°I T ie ce 6 to 8 yards long and i£ to 1^ yards wide f Kashmiri measure). 1 he 
c oth is of two descriptions —pash min a and nagli poshmind, the former entirely of 
pashm, and the latter a woof {buna) of pashm on a warp {tana) of Rainpur wool | 
sometimes of Kirmani. It is designated generally as alwdn, and is white in 
colour when it comes off the loom, but may be dyed red, green, etc., according to 
teste, I he chadors are purchased by well-to-do Native' for wearing over the 
shoulders like an ordinary cloak, the piece being cut into two lengths of about three 
yh ; ds each, which are joined at the corners and worn double. I he shawl inciu T y 
hafi) > 0r weaving from pashm thread of Kashmir shawls was perhaps the 
most important branch of all, but it has never recovered Irom the complete stoppage 
of. the trade in these articles on account of the Franco-Ptfussian war (1S70). It 1^ 
that there were upward® of 1,000 Kashmiris engaged in it before that Lime, arcl 
an outturn of more than R 1,00,000, worth of shawls; but France was the principal 
customer, and has ceased to take any since 1S70 ; and there are now not more than 
loo looms (single), the rest of the weavers having turned their hands to what trey 
could, many being reduced to beggary. There appears now to be no demand any- 
Where for cfo shawls. Native States used to take them for dresses of bonou , etc.-, 
but do^ not now to anything like the same extent. The only shawl work at present 
done is in coarcA wnnt mLf n-.-> i/nmu r»c These aic woi n by Native's as 

aist 
nc 
k 

c «VM, woi CU dU UUUUICUIU pan. Ul nuai -- " T r, ' ‘ 

f Jamevudr selling for a few rupees, where a shawl .. uld have sedu for K-’oo to 3 r 
n! 1 ! 1 01 dinary chador of pash min a costs R20 to 30, and of nagii pashmina , P»L 5 to 20 - 
. !0 looms are almost entirely single, and not more than two or three men evei k 

‘bgether, unless where a 1 jprentis'es learn the art from a master weaver. lhe district 

°turn gives 906 looms with V o weavers, but Ahscin Shah, who is the rcpie.-entitive 
°1 the body of Kashmiris, gives an estimate of 402 looms with 1,300 tnen and bovs, 
weavers and apprentices. The Kasbmlri population of the district is returned m tne 
r €cent Census as 2,402, but a large proportion ot tin se are in so.nee ov have otuei 
occupations. The pashmina and Rampur chadars of Ludhiana sell all over India; 
^nd the value exported is estimated at 1} lakhs, biv the indust y is said to h ive 
earned a bad reputation in recent years owing to the mixture oi t m inferior Kiimam 
Wool. The pashm na is mostly bought up from the weavers by huge merchants, 
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either Hindus or Kashmiris. On the whole the pashmina industry appears to be 
on the decline, and Ahsan Shah says that the weavers are leaving the town, a 1 1 he 
cloth is becoming- a drug in the market. The Kashmiris also knit stockings, gloves, 
etc. T here are a good many looms at which common country blankets are woven 
by Mashbis (Chuhras or Chamars converted to Sikhism). The miscellaneous looms 
of all these sorts are returned as 400. 

WOOL AND WOOLLEN GOODS. 

So much of a historic nature has already been mentioned in the various 
provincial sections of this article, that ii does not appear necessary to 
attempt to trace out the Indian Wool Trade from ancient times. It may, 
however, be said that wool was known to the earliest classic writers of India, 
and that the injunctions of the Institiftes of Mann assign wool to be use 
for the sacrificial thread of the Vaisya. Many writers affirm that the a 
of weaving preceded that of spinning, and that the oldest woollen 
ments were plaited of ccrds of wool much after the fashion of rceci /* n 
grass mats. The discovery of the art of felting appears also to have 
early made and to have been practised by Asiatic craftsmen long an 
to the perfection of (the industries of spinning and weaving woo . c . 
only been within recent times, however, that the explanation o 1 ns re ‘ 
able property has been made out. It was seen by Youatt, in 1 35 * f ’ or 
viewed under the microscope, wool was composed uf very me ^ ^ and 

less densely coated with minute scales, an f ^. a ^scrl'd to diiTer in shape, 

elastic. The scales or imbrications were fU' thc. hcop The long- 

arrangement, and number according o il «- curly, and 

staple! wools were found to have ‘ewer '^mations, to bc^ ^ y. ^ 

to manifest the property of . ipkag Pj n felling is by some writers 

short and very certain amount of solution of tfie fibre taking 

supposed to be »£> , been noled that the tendency to felting .9 en- 

t2d f wool’be washed or boiled in hot water, and *101 more so ,f acid 
te added. The volume and weight of the fabric is seen to diminish and 
iho feitin^ to become greater with each succeeding washing. The decom- 

n os it ion or washing out of the contents of the fibriles is thus supposed to 

facilitate interlacement, curling is increased, and the retention of that 
condition is viewed as at once intelligible when the agency of the scales is 
further taken into consideration. So verv much does the successful utiliza¬ 
tion of wool depend on the nature of the fibre, that it becomes of paramount 
importance in selection and improvement of breeds of sheep, intended to 
be flecce-yiclders, to ascertain the tendencies of this character. I he wool 
of the major portion of ihe sheep of India is so deficient in scales that i 
has ,:ome to be regarded as hair rather than wool. Whether it be possi¬ 
ble to improve this property, under tropical influences, is a point of the 
gravest doubt, but, at all events, the recent expansions of the woollen trade 
of India may, with perfect safety, be said to have been into regions known 
io produce woolly fleeces. It would be beside the scope of this article 
to tleal with ihe origin and development of the British woollen manufac¬ 
tures ; ( lie reasons why Bradford naturally became the centre of the trade ; 
the indebtedness tv; Flanders ; or the discovery at Worslead in Norfolk ol 
a peculiar method of carding and weaving that gave the name worsted to 
certain yarn. Suffice it to say that the modern European manufactures are. 
at the present day, regarded as far inferior to the articles formerly turned 
out, a id largely so, through the fact that garments after a shower ot rain 
are apt to shrink so seriously as to be unwearable. The manufacturer is 
accused of having so manipulated his goods that the natural felting takes 
pjh.ee in the purchasers' hands. The discovery of a method of utilizing 
goats' and other hair along with wool and of working up old woollen mate- 
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rials into new fabrics (shoddy) have also greatly lowered the high estton j p ECDLIAIU- 

in which European woollen goods were formerly held. Indian wool appears \\ 00L* 

to be mainly used in Europe in the manufacture of carpets, rugs, and 

blankets. Throughout the length and breadth of India wool-weaving may j 

be met with, but mainly in the preparation of coarse blankets of a wool for . 

which there is little or no market in Europe. Carpet-weaving, in spite of | 

oil that has been said to the contrary, still flourishes, and that, too, outside i 

the precincts of the jails. But it is in the Panjab and Kashmir that a | 

high class indigenous industry exists in wool. In the Panjdb, owing to | 

toe conservative policy of the rulers of Kashmir, the quality of the goods | 

turned out is very inferior to that of Kashmir itself. Some writers have , 

tried to advance the idea that there is something in the climate or water of ; 

Kashmir favourable to wool-weaving. But the superiority of the goods of 
that State can easily be accounted for by the policy that has secured the | 
better qualities of shawl-wool and thereby favoured the weavers of Kash- 1 
mir. With a protective measure that retained to them the finest .vools, it J 
would have been strange indeed had the weavers of that State not attained | 
t° a higher proficiency than their fellow-countrymen colonised in British 
territory. ^ So completely, in fact, has the shawl and pashmina industry of I 
the Panjdb been starved of the better wools that for many years now the | 
fleece used up by the looms in the Panjdb has been drawn mainly from | 

Bersia. The amount of true pashm woven in the Panjdb is, in fact, very | 
small, Amritsar is the Bradford of India, but it has had to share the fate 
competition in the production of cheap and inferior goods for a popular 
market. The industry is, however, a fairly flourishing one and of consider- | 
ably greater importance than that of Kashmir, Within recent years also 
several large power-loom woollen mills have been established in India to 
produce goods in direct opposition, to the imports from Europe. The 
negree of success that has attended this branch of the Indian woollen trade, 

; , e f eader will have some means of judging of, by the statistical inform- | 
at,0n furnished below. But enough has, perhaps, been said to illustrate | 
some of the leading governing factors in the Indian wool and woollen goods 1 
fade. In fact the remarks that follow will be seen to be referred to two 
main sections: (a) Raw Wool and (/;) Woollen Goods. Each of these ! 
bei Jig discussed under two sub-sections, viz., imports and exports, I 
a nd the whole classified under the headings External Trade by Sea; Trans- ! 
frontier Land Trade; Coastwise Transaction; and Internal Trade. As I 
manifesting the modem character of the Indian external transactions in! chief 1tor.11* 
Kaw Wool, it may be pointed put that in Milburn’s Oriental Comm, rce (a of India s 
w published in 1813) there is no separate article devoted to wool "od iia 10. 
such as occurs on Sugar, Silk, Jute, Cotton, Indigo, etc. The Kashmir J 
trade in shawls and fine woollen goods existed, however, and is briefly 
clea.lt with, but almost the only notice of wool is the occurrence of the name 
lr J a list of things that were not admissible at the* Government Customs 
House at the Bombay Bunder,but which could be taken in at the l< Muzjid j 
Bunder." In 1805 the Bombay imports of woollen goods were valued at 
** 3 » 45»299 (or, say, £34,529), last year (1890-91) the Bombay imports of 
woollen goods were valued at K 74,18,526 (or, say, £’741,852), and the total 
jm ports of woollen goods for all India at R 1,81,82,126 (or, say, £1,818,212). 

* be first record of exports of raw wool appears to have been in 1834 when 
the quantity that left I ndia was given at 69,944’tb. Once started, however, the 
traffic appears to have progressed rapidly* It stood at 486,5281b in 1835 s 
Mg6*604ft in 1836; 2,444,0.19ft in 1837, and passing over n gap of 35 years 
it became 24,122,562!)). Up to about that date the distinction did not | 
seem to have been considered necessary into Indian wool and foreign wool 1 
re-exported from India. By the latter is mainly meant the wool imported | 
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in the first instance by sea from the Persian Gulf or across the land fron¬ 
tier into Sind, the Panjib, the North-West Provinces, and Bengal. Within 
recent years, partly through the establishment of direct communications 
with Europe from Karachi and partly to the facilities that now exist, 
through the Sind-Pishfn (Kandahar) Railway in carrying Baluchistin, 
Afghanistan, Kandahar, and other trans-frontier wools into Sind, the traf¬ 
fic in foreign wool has assumed very considerable proportions. The ex¬ 
ports of Indian and foreign wools conjointly came last year (1890-91) to 
34 j*33 > 059HJ and the previous year they stood at 38,272,5288). Thus in 57 
years the exports of raw wools from India had increased from 69,944^ to 
34» , 33,o59fc* The re-exports arc, in fact, rapidly becoming a leading 
feature of India’s wool traffic. Twenty years ago they stood at only 
128,3428). The returns of the Indian trade in wool are, in fact, replete 
with startling evidences of expansion, and these give very possibly but a 
foretaste of a still greater future. It will be seen in the special article on 
Skins, Vol. VI., Pt. III. pp. 244 — 250, that the writer has endeavoured to 
show that the Indian flock of sheep and goats cannot possibly be less than 
50,000,000, since the skins supplied annually to the foreign and local mar¬ 
kets come to well on to 40,000,000. But of that flock, perhaps, more than 
half are goats, and of the remainder a large percentage yield so inferior a 
fleece that, when clipped and sold, it is generally classed as hair instead of 
wool. It is the wool, however, of the village weavers of coarse blankets, 
rugs, and inferior carpets, but which, as a rule, escapes registration, sinc e it 
is mainly used up locally. The wool of Indian commerce, to a very arge 
extent, is imported across the land frontier or is derived from the Native 
States of Rdjputana, Kattywar, Culch, and of the Panjab and the Hima¬ 
laya. The only, strictly speaking, Indian wools that figure in trade re¬ 
turns are those of the Deccan and the mountainous tracts of South 
India. A writer quoted above (in the provincial sections) estimates that 
30,000,000 sheep in India yield 111,000,0008) of wool, or about 48) a head 
per annum. It is more than likely, however, that the sheep of the plains 
of India do not yield, on an average, much over i£0) a head. Indian sheep 
are generaily sheared twice a year, in Spring and again in Autumn, 
and at each shearing it is certain the average yield does not exceed one 
pound. But, apart from this fact, it is very doubtful indeed if there be 
30 million fleece-yielding sheep in India, if even so large a flock exists 
at all. Mr. F. M. W. Schofield (Notes on the Wool Production and 
Wool Trade of India) accepts the assumption of 30 million sheep, and, cal¬ 
culating 28) of wool per head with 20 per cent, added for the wool, hair, 
etc., of all other animals (used up along with, or as substitutes for, wool), 
he gives the total production at 72 millions or reduced to a population 
of 250 millions as equivalent to a consumption of |th of a pound against 
cJOj in England. But such a calculation is obviously misleading, f° r > 
unless each district produces its own supply, the registration of transac¬ 
tions from district to district and province to province gives no indica¬ 
tion of even : consumption of -Jth of a pound. The modern features 
the trade r jay be said in fact to point to a decline in the external demand 
for the so-called Indian wool, with a compensating increased consumption 
■ i : the foreign woojsof India. The exclusive location of the external traffic 
in a limited area argues against ar. extensive supply diffused all ov 
India. This may be exemplified by the returns of 1890-918> 


Indian wool exported from Bombry 
Fofeign do. do. 

Indian wool exported from Sind 
Foreign do. do. . . 


Total 


15,5<o 
3,93o,36o 
5,006,070 

_$>$57/^56^ 

33/112,802 


s. 
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his leaves, therefore, a little over one million pounds to have been 
exported from the whole of the rest of India. Before discussing the 
traffic in India generally (foreign and local), it may be as well to examine 
the sources from which Sind and Bombay obtained their supplies. 

During the year in question Sind imported [0420,2561b of wool, mostly 
by the Sind-Pislun (Kandahar) Railway. Of these imports Karachi re¬ 
exported almost entirely to England 8,857,8561b and consigned the 
balance by coastwise trade to Bombay from whence it was re-exported to 
Europe. Thus it may safely be said that of the modern exports of 
wool well on to one-third are carried by the railway that taps Baluchis¬ 
tan and Afghdnistan. But of the Sind local wool a large proportion is 
drained from the Panjab and Rajputana, though the sheep of Sind are 
also fleece-yielders. Turning now to Bombay it will be seen that during 
the past ten years the imports coastwise have greatly fallen off, with the 
establi shment of direct trade from Karachi to Europe. It may, however. Sources of 
be affirmed that the present traffic comes in round figures to 7 million Supply, 
pounds, drained from Sind, Kattywar, Cutch, and Madras. This leaves, IO23 

therefore, some 12 or 13 million pounds to be accounted for. But an 
examination of the rail and road traffic reveals the fact that the imports 
of the port town of Bombay are derived mainly from Rdjputana (6 to 8 
pillion pounds); from the Panjab (3 to 4 million pounds); and from 
Eembay Presidency (2 to 3 million pounds). Of the imports from the 
anjab a certain percentage is doubtless Rdjputana, Afghan and 
Himalayan wool that merely finds its way via the Panjdb to Bombay, 
n the Railway returns the distinction is not made into Indian and 
1 oreign Wool, so that it is not possible to classify the returns. Enough 
as, however, been said to show that the wool exported from India to 
oreign countries comes from Baluchistan and Afghdnistdn, Sind, Rdj- 
p ana * Kattywar, and Cutch, and to a much smaller extent from the 
ran J a P> Bombay, and Madras. 

tab) 11S P er ^ a P s unnecessary to discuss this subject any further, since the 
thatT t ” at ma y now be furnished will fully exemplify the conclusions 
\ nA . ”ave above been drawn, as also many other significant features of the 
lnd *an Wool Trade. 

i —foreign trade in raw wool and woollen 

GOODS. 

s A- Faw Woot.—The Foreign is not only by far the most valuable 
for 10 ?* ^e Indian Wool Trade,but the one of which the most preciscin- 
SIiomT* Cx ‘ sts; ** be seen to'be illustrated by tables I. to X below, 
fore’ u , ture research prove the local trade in woof as co-extensive with the 
Porta* n * 116 ^ aCts re & art ^ n g the latter must still remain of primary im- 
that I^r European manufacturer. Indeed, it may safely be said 

of B vi a S * ntcre st in wool, so far as is presently known, is in the imports 
of Inf' f £°ods and the exports of raw wool. But the demands of the people 
Cottf ia *° r Wo °H en fabrics are necessarily infinitely more restricted than for 
* n ° } r even silk. 'I'he local industries may, therefore, be regarded as 
sha ° n two extremes > the very coarsest blankets and the finest 
bold* F an d car P ets * These local industries cannot, however, be viewed as 
r j 0 . a ver y high position from a national standpoint, though the luxu- 
0 f [Manufactures of Kashmir and even of the Panjdb surpass in delicacy 
of p ure and beauty of design anything turned out by the power-looms 
8U ” f ope. The woollen goods of every-day use are mainly* however, 1 
bo l 3 -' ^ uro P^ and the woollen mills that exist in India cannot 
re &arded as having as yet anything like exercised comparatively the I 

S. 1624 


FOREIGN. 


Raw Wool. 

1624 













WiNisr^ 


Dictionary of thc Economic 



<§L 


SHEEP : 

Wool Trade. 


Trade in Wool 


FOREIGN. 
Raw Wool. 


Cleaning 

& 

Assorting. 

Con/, with 
f '■ 596, 597 , 
t o , 6 IT , 633 * 

1625 


influence effected upon external supply, that has been attained by the cot¬ 
ton and jute manufacturers. 

Table I. 

Rinv Wool Trade of India •with Foreign Countries . 


Years. 

Imports. 

Exports (Foreign wool). 

Exports (Indian produce). 

1871-73 


fl> 

R 

4,23,4*9 

ft 

128,343 

R 

37,986 

ft 

34,122,562 

R 

90,38,997 

1873-73 


*,733,884 

5,37,053 

* 426,634 

2,35,844 

20,394,7*8 

83,80,4*8 

i873-74 


1,254,900 

3,85,624 

647,826 

3,84,966 

20,333.373 

93,83,357 

1874-75 


1,543,767 

4,27,7*7 

*53,353 

60,181 

21,290,782 

95,99,009 

1875-75 


1,749,188 

4,55,oo7 

370,944 

*,55,401 

33,767.692 

1,09,42, 003 

1875-77 


2,145,584 

5,32,1*6 

531,364 

2,55,4*5 

24,056,767 

1,07,73,720 

1877-78 


11 

?{340, *35 

5,86,454 

537,66o 

2,3*,999 

23,075,323 

94,36,448 

1878-79 


2,732,041 

6,27,721 

1,323,166 

5,12,449 

26,568,518 

*,05,S4,574 

1879-8° • 


3,564,939 

8,73,729 

3,398,058 

9,18,270 

36,368,794 

1,09,59,723 

1880-81 


2,77S,554 

7,33,434 

3,145,43* 

15,64,873 

32,602,690 

1,01,4*,37* 

1881-83 


2,990,077 

7,54,350 

5,176,734 

32,76,945 

31,580,618 

81,45.5*3 

iSSa-83 


3.7SI.357 

6,89,3*3 

4,819,024 

31,24,270 

31,561,303 

79,04,058 

1893-84 


2,526,942 

6,51,368 

5,*98,984 

22,7*,61* 

20,036,196 

75,53,409 

1884-85 


2,59i,42i 

6,18,213 

6,603,000 

38,02,932 

18,938,173 

7*,35,760 

1885-36 


3,095,026 

7,77,3*7 

8,179,584 

33,37,9*8 

23,*4S,763 

87,23,21* 

1886-87 


3,170,533 

8,07,573 

io,540,47S 

44,32,555 

33,208,643 

89,95,5*7 

1887-88 


3,475,085 

9,34,096 

11,207,112 

52,34,909 

23,877,031 

97,23,463 

i ?88-89 


4,500,219 

12,48,839 

I3,*56,968 

61,95,273 

21,960,848 

96,87,529 

1889-90 


5,100,556 

13,67,440 

14,402,296 

69,35,273 

23,370,232 

:,o8,56,357 

1890-91 . 

■I 

4 ,236,826 

11,56,154 

12,788,316 

62,46,808 

21,344,843 

96,83,223 


The more striking features of the above table will be touna anuu 
to in more th-in one place. But it maybe here pointed out that the 
imports of foreign wool have increased from 1 Jj to, say, 5 million _ 
during the past tw enty years. This result, it will be seen by Table . ** 
l as been mainly through the larger imports of Mekran and fj rs,3 V 
wools. The re-exports have immensely expanded, vis,, from 128,3-lf 1 
to 12,788,216ft. This has been entirely through the great facilities 
effected by Karachi. Wool can now be shipped direct from Sind to 
I urope instead of having to bear the expense of transit to Bombay, 
is also cleaned, assorted, and baled in Karachi and also in Bombay, oy 
methods which are vear by year made to conform more and more with tn j 
necessities of Europe. Although all writers are agreed that there is stm 
great room for improvement in these directions, still the increasing P n . ce ^ 
paid for Indian and re-exported Indian wool, show that progress is being 
eiiected. It is scarcely necessary to comment on the exports of Indian wool. 
The trade appears to have been stationary for the past twenty years at least. 
Many writers, indeed, hold lhal the restriction of grazing lands, through 

extension of cultivation, and the establishment of forest reserves, preclude 

any material enhancement of the traffic in Indian wool. The requirements 

s. 1625 
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of the country, it is urged, are already contending with foreign ‘demand 
so that this side of the Indian wool trade may possibly decline rather tha 1 .: 
expand. 

Table II. 

Analysts of the Imports (by Sea) of Raw Wool from Foreign Countries . 


FOREIGN. 

Raw Wool. 

Imports. 

1626 


Countries 









from whence 
Imported. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

U. Kingdom . 
Germany 

Aden . * 

Arabia 

Mekran and 

ft 

R 

ft 

K 

ft 

R 

ft 

R 

52,304 

'7,278 

31,864 

6,425 

49,337 

7,896 

47,566 

31,938 

1,149 

9,45* 

55,096 

1 

60,228 

45,990 

3 

15,358 

< Sonmfani . 

735,746 

1,33,058 

1.294,228 

1,370,460 

2.50,847 

1,018,871 

L53,7i9 

789,67 2 

i,2i,595 

- ersia. 

Turkey in Asia 
C Ko n „ a J H °'’S- 
Straits Settle¬ 

945,909 

3 ,io ,747 

4,43,598 

i, 873..946 

5,44,841 

3,201,212 

9,28,310 

11,200 

2,550 

76,792 

31,497 

12,768 

3,308 

115,801 

34,320 

ments 

te"! : 

... 

... 

... 

1,067 

5,880 

78,863 

400 

32,409 

673 

14,144 

70 
10,60S 

4,029 

1,374 

2,200 

... 

... 

... 


Total . 

1,749,188 

4,55,007 

2,775,554 

7,33,434 

3,095,036 

7,77,317 

4,236,826 

11,56,154 

Provinces to 









. vhich Im- 









ported— 









Bengal . 
Bombay 

Sind t ] 
Madras * * 

319 

148 


3,66,406 

85,174 

32,917 

50,196 

42,313 

024,445 

3,12,610 

1,394,920 

J,6o0,208 

4.55,384 

3,199,497 

9,07,733 

724,398 

126 

1,41,838 

411 

1,480,634 

3,57,038 

1,329,644 

2,89,016 

987,13a 

2,06,115 

3 

Total , 

1,749,288 

4.SS.007 

2,775,554 

7,23,434 

3,095,026 

7,77,217 

4,236,82 6 

11,56,154 


With regard to the foreign imports of raw wool it is perhaps only 
necessary to add to what has already been said that the growth of the 
’ansactions from Persia is the most noticeable. It is somewhat re¬ 
markable, that the pashtnina manufacturers of Amritsar should prefer 
he Persian to the wools that are brought to India across the land fron- 
hhis appears to be the* case, however, since the rail-borne trade 
snows^ a very extensive export, from Karachi and Sind to the Panjab. 

n } 1888-89, 5*062 maunds were imported by the Panjdb, of which 
|T^radu furnished 3,678 maunds (or, 301,5961b), and Sind 571 maunds. 

l *t Caleutta also sent 316 maunds to the Panjab, and this was ven 
possibly Australian wool. 


Table III. 


Analysis of the Foreign Wool Exported by Sea from India . 


Countries 
to which 
^ported. 

1875*76. 

1880-81. 

1885*86. 

1890-01. 

If- Kingdom 1 
France 
Germany 
]! States 1 
Others 

ft 

370,944 

R 

i,55,40i 

1 « 
ft R 

3,111,809 ; 15,50,817 

33,6oo 14,000 

;;; 

221 56 

1 b 

8,173,536 

6,048 

R 

33,35,293 1 

3,625 

ft 

13.(^45,360 
126 056 
10,800 

R 

61,87,848 

50,110 

^.750 

Total , 

370,944 

1,55,401 

3,145,43* i 15,64,873 

8,179 i 584 

33,37,9X8 

,1 -' 88 -" 5 

62,46,808 


43 s. 1627 
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Provinces 
from whence 
Exported. 

1875-76. 

1880-8 r. 

1885-86. 

1890-91. 


Ib 

R 

ft 

R 

ft 

R 

ft 

R 

Bombay 

370,944 

i,S5,40i 

1,069,824 

4,55,390 

3,435,024 

10,82,998 

3,930,360 

18,24,170 

Sind . 


... 

2,075,585 

11,09,437 

5,754,560 

22,54,920 

8,857,856 

44,22,638 

Bengal. 

... 

... 

22 

56 

... 

... 

... 


Total . 

370,944 

i,55,40i 

3,145,431 

15,64,S?3 

*,179,584 

33,37,913 

12,788,216 

62.46,808 


Table IV. 


Countries 
to which Ex¬ 
ported. 

1875*76. 

1880-81. 

1885 

‘86. 

1S90- 

■91. 


1b 

R 

ft 

R 

ft 

R 

ft 

R 

U. Kingdom 

33,717,020 

1,09,24,836 

22 , 374,128 

i,oo, 35,598 

33 , 031,103 

86,78,7*3 

20,945,851 

94,53,9 63 

France 

35,532 

12,416 

I34.9S8 

54,442 

10,75a 

3,000 

324,064 

r,84, 861 

Italy 

Austria 

20 

200 


... 

... 

... 

1,344 

600 

U. States. 

15,120 

4,550 

34,590 

13,631 

42,000 

9,907 

... 

.. 

Japan • 

... 

... 

68,648 

37,690 

59,136 

30,900 

73,384 

43,800 

Melt ran 


... 

336 

10 

... 

... 

... 


Others 

... 

... 


... 

5,773 

691 

... 

... 

Total . 

23,767,692 

1,09,42,002 

22,602,690 

1,01,41,371 

33,148,763 

87,23,211 

31,344,843 

96,83, a - 1 3 

Provinces 
from whence 
Exported — 

Bengal 

10,848 

4,683 

14,865 

7,357 

*4,077 

4,5i6 

712,267 

3,48,020 

Bombay . 

16,200,512 

69,76,364 

21,005,313 

93,3 6,04* 

» 7,3'3,354 

66,44,647 

I5,3l8,5t0 

70,34, 188 

Sind 

7,556,3 33 

39,60,950 

1,576.485 

7,96,468 

5,793,232 

20,71,0S5 

5,006,076 

2 3,06,680 

Madras . 


... 

6,028 

1,500 

29,100 

2,963 

307,990 

44,335 

Total , 

33,767,693 

1,09,42,002 

22,602,690 

1,01,41,371 

33,148,763 

87,23,211 

31,344,843 

9 6 , 8 j ,^3 











B.—-Woollen Goods.— Following the course pursued with the raw 
wool a statement may in the first place be furnished of the Imports, H 6 " 
exports and Exports, of Woollen Piece Goods, Shawls, Braids, etc., smi-C 
1871-72. The table No. V, of Imports shows a steady expansion of, say* 
from 5 million yards of woollen piece goods in 1871-72, to 13.110,184 varus 
in 1890-91. The traffic in shawls is no less remarkable, these having in¬ 
creased from 321,284 in 1875-76, to 1,085,727 shawls in 1890-91. Thi* 
practically expresses the Bengal demand for English gaudily-coloured 
shawls which have become articles of a gentleman’s dress. 


s. 1628 
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Table V. 

Imports of Woollen Goods from Foreign Countries. 


SHEEP: 

Trade in Wool. 


1871- 72 

1872- 73 

1873- 74 
*874-75 

*875 76 

1876-77 


1880*81 

1881-82 


1884- 85 

1885- 86 
*886-87 
*887-8.8 
188S-89 

1889- 90 

1890- 91 


Piece Goods. 

Shawls. 

Braids. 

Other Sorts. 

Yards. 

R 

No. 

R 

ID 

R 

lb 

R 

4,456,140* 

6,872,570* 

6,068,538* 

44,92,650 

65,43,571 

58,26,143 

{JO 


( Re * 

1 turned f 

J in lb or C 

1,99,020 

2,93,718 

l,So,8S3 

] No ( 

4,50,257 

3 . 58 ,oio 

6,82,082 

5,0+3,281* 

7,233,629 

49,93,570 

72,50,456 

321,284 

*0,14,939 

V grosses..) 
i37,H9 

3,54,*68 

3,60,113 

) c 

369,229 

2,28,111 

1,72,095 

6,694,322 

66,48,059 

255,262 

7,55,823 

164,638 

3,73,043 

490,398 

3,39,596 

7,069,693 

62,88,600 

271,460 

7,09,037 

236,546 

4,93,405 

434,34s 

3,36,76; 

7,611,549 

7,672,043 

70,31,993 

427,412 

9,85,341 

176,350 

3,86,435 

523,865 

3,76,655 

74,70,554 

446,582 

9,23,554 

190,745 

3,50,417 

592,258 

5,34,239 

5,93,8i8 

u,254,429 

1,10,94,611 

499,896 

9,62,998 

322,537 

3 , 39,872 

687,673 

8,850,816 

92,32,304 

395,62 2 

7,05,278 

231,427 

4,65,407 

678,024 

7,59,33i 

6,932,779 

77,53,049 

349,764 

8,09,545 

243,783 

4 , 67 , 38 i 

813,714 

8,19,750 

9,316,192 

95,70,474 

591,425 

13,21,642 

158,303 

3,04,851 

957,5S8 

9,73,564 

10,700,128 

11,2:3,258 

1,00,23,119 

461,069 

9,56,196 

218,505 

263,348 

3,88,060 

955,434 

9,76,02a 

1,12,56,264 

616,782 

12,18.054 

4,70,720 

1,039,134 

9,73,573 

12,133,627 

*,21,92,515 

740,787 

17,08,130 

10,73,689 

290,242 

284,150 

4,59,356 

899,654 

9,28,045 

13,806,388 

1,40,37,181 

5 !& 37 * 

663,984 

4 , 94,104 

6,65,00c 

1,406,454 

!5,53,578 

11,864,523 

1,18,95,264 

16,!1,186 

365,250 

1,267,019 

14,48,040 

10,215,322 

13,110,184 

1,03,98,967 

901,511 

23,43,540 

274,629 

5,15,266 

1,172,321 

13,95,575 

1,29,5**614 

*,085,727 

29,30,543 

304,710 

5 , 59,786 

1,427,056 

17,40,183 


During these years certain articles were returned as “pairs,” “pieces,” or “ numbers ” 
ana were^not, as in all subsequent years, expressed in yards. The total number of “pairs,” 
pieces, etc., which should be added to the figures’ given, averaged from 30,000 to 40,000. 
v- k .T a * ny y v s t ^ csc wcre equivalent to is difficult to ascertain, but their value is given along 
of the total tradc ydr ^ S °* actual i'* ece 8 00 ^ s » so -that die column of values denotes the progression 

i he re-export trade in Kashmir shawls, declined very seriously with the 
loss of the fashion in Europe for these articles. The industry has, however, 
changed its character. The goods now exported are not only very much 
cheaper than formerly but relatively so. The traffic in cheap shawls and 
fashmtna goods may, in fact, be regarded as at present on the ascendant. 
A o the figures here shown (to obtain any tangible conception of the total 
trade in pashmina), it becomes necessary to discover and add the share of 
toe exports of Indian woollen goods derived from Amritsar. These are 
very po SS ibly quit 0 as rru^^h entitled to the name Kashmir shawls and 
(ask,uina as the goods returned in the table of re-exports. Indeed, there 
is reason for the belief that a large share of the re-exports are British 
sinw.s imported by India and re-exported to other countries. The isola- 
•on ot Kashmir as a foreign country, along with Baluchistan, Afghanistan, 
, (TS , la > leads to considerable confusion in the returns both of the raw 

be classed as 
in Amritsar. 


. 1 _ ia > leads to considerable confusion m the returns both 

v. 001 and of the woollen manufactures that in Europe would be 
ashmir, or Indian shawls, etc., whether made in Kashmir or in 


Table VI. 


Re-Exports of Foreign Woollen Goods from India to Foreign Countries » 


1871- 72 

1872- 73 

,s 73-74 

1874-75 


Piece Goods. 

V<is 7 ~i k 

49.457 

•JV94 i 
117,218 
92,6971 


57,2'o 

1,68,689 

1,24,142 

1,23,105 


Shawls. 


No. 


Returned 
j conjointly 
with value 
of piece 
goods. 


Braids. 

, R 


Return¬ 
ed con¬ 
jointly 
with 
other 
soils. 


Other sorts. 


FOREIGN. 

Woollen 

Goods. 

Imports. 

1629 


Ro-Exporti. 

X63O 


R 

86.567 

28,206 

13,007 

10; 
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Piece Goods. 

Shawls. 

Brains. 

Other S< 


Yds. 

R 

No. 

R 

Ib 

R 

lb 

1875-76 . 

* 35,552 

1, 57,505 

1,28,47* 

... 

73 ° 

... 

... 

33,620 

1876-77 . 

131,087 

2,375 

i*,i67 


... 

1877-78 . 

76,764 

96,665 


7,688 

5 

36 

122,610 

1878-79 . 

136,998 

1,29,138 

2,201 

4 

*9 

75,363 

1879-80 . 

85,524 

1,08,675 

74 * 

i ,954 

5 ° 

75 

94 , 2 i 3 

1880Si . 

* 35>°77 

1,49,897 

1,128 

4 . 39 ° 

250 

425 

37,944 

1881-82 . 

* 37,257 

1,81,792 

5 , 45 * 

11,612 

13,385 


... 

82,864 

18S2-83 . 

142,206 

i ? 57»288 

2,882 

5 , 69 * 



56,420 

1883-84 . 

* 74 , 3*4 

2,04,242 

25,955 

90 

200 

110,404 

18S4-85 . 

208,094 

2,22,333 

2,958 

5,871 

252 

384 

79,335 

188 5-S6 . 

264,577 

2,64,522 

3,186 

14,487 

... 

... 

75,829 

1SS6-87 . 

282,824 

2,90,648 

3 , *04 

10,624 

... 


118,284 

1887-88 . 

325,*78 

3 , 38,123 

4,279 

n ,233 

... 

835 

, 202,117 

1SSS-89 . 

460,891 

42S, 175 

10,961 

20,864 

295 

251,116 

1889-90 . 

329,609 

3,29,220 

10,718 

21,322 


... 

3 * 7,214 

1890-91 . 

430,000 

4 , 49,347 

25,722 

3 o, 5*7 



227,555 


3,863 

21,9^ 

57,31° 

37,365 

46,444 

43 , 53 ? 

1,16,686 

78,803 

1,27,694 
96,213 
S3,303 
1 , 53,352 
2,07,34* 

3,24,o5S 

i, 52,944 

i, 7 i ,334 


"ay* included s 5 

l | he r Stat c1ri,Vls "nd oTher woollen goods. Indeed, the value recorded for 
Indian sllau ‘ ench) would justify the opinion that many 

i* 

sold as Kashmir shawls, whether made m that State or not. 

Table VII. 

Exports of Indian Woollen Goods to Foreign Countries . 


1871- 72 

1872- 73 

1S73-74 

l s 74'75 

187S-7L 

187.1-77 

1877- 78 

1878- 79 

1879- 80 

1880- 81 
l8S,-82 

18S2-S3 
i8Hs 84 
18S4-85 

1885- ^6 

1886- 8; 
I.887-SS 
ll ■' 

1889- 90 

1890- 9* 


Piece Goods. 


Yds. 

No re¬ 
turns. 

33 *>975 
406,629 
401,780 
401,788 

270,875 
154,537 
* 93 , 56 * 
192,147 
200,178 
155.337 
152,047 

*53,o65 

212,203 

*96,015 

207,783 


2,19,889 
2,56,830 
2,26,090 
*, 34,*39 
1,03,488 
1,16,476 

1 , 33,928 

95,266 
67,379 
84,470 
33 , *97 
93,454 
1,46,250 
1,27,419 

95,266 


Shawls. 

Other Sorts. 

No. 

R 

lb 

R 

17 , 39 * 

16,77,191 

( No re- 

1,60,095 ) 

33 ,* *5 

31 , 25 , 45 ° 

2 , * 3 , 5°3 f 

32,472 

i 9 , 97 , 36 S 

£ turns. 

1,60,5 02 f 

28,873 

16,69,787 

) 

3,22,067) 

3°*°53 

16,12,980 

102,227 

3,96,947 

28,385 

16,60/132 

335 , 6*5 

2,70,576 

32,970 

* 5 ,°S ,535 

298,611 

3,13,30 s 

26,113 

12,40,116 

307,046 

3 , 81,973 

2 i, 37 S 

8,88,3S2 

47 °, 174 

4 ,4->,620 

26,601 

15,01,786 

452,217 

4 , 97 , 47 s 

16,652 

12,41,640 

5 ° 4 i* *7 

0 ,o 8 , 7'4 

12,090 

7771,718 

484,018 

6 , 72 j S 4 s 

12,754 

5.42,675 

475,322 

5,69,062 

* 9,759 

6,63,057 

372 , 4°6 

4 , 5 2 , 49 i 

8,885 

3.08,731 

404,596 

4,14,282 

7,636 

3,46,218 

401,2*0 

4 , 29 , 90 / 

12,046 

4,05,993 

525 , 3^4 

6 , 4 t,I 3 2 

3 ,M 4 

2,66,011 

691,653 

8,08,788 

7,252 

3 >° 2 , 47 » 

75 1.363 

8,28,122 

4 , 58 ° 

2 , 43 , 7*6 

553,839 

7,02,682 


* Du ring .these years the values of piece goods, braids and other sorts, were given 
conjointly. 
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SHEEP: 

Trade in Woo! 


Having now shown the total Imports, Re-exports and Exports of woollen 
goods for a period of twenty years, it may be useful to analyse the returns 
for each fifth year, so as to show the countries front which or to which \ te 
transactions have been made, as also the degree of participation in the 
traffic taken by the provinces of India. 

In the table which may now be given it will be seen that the British 
manufacturers practically enjoy a monopoly in the supply to India of the 
woollen piece goods, shawls, etc., which she requires. Indeed, the only 
competitors against Britain (of any moment) are Germany and Austria, 
but these countries together furnished last year only, say, £3?°, 000 worth 
against £11361,344 worth (nominal value) of the British goods imported by 
India. 

Table VIII. 

Analysis of the value Returns of the Woollen Piece Goods, Shawals etc., 
Imported into India by Sea from Foreign Countries . 


FOREIGN. 

Woollen 

Goods. 

Exports. 


V alue. 
1632 


Chief Countries from whence imported and value of these Imports. 


Years and Class 
of Goods. 

United 

Kingdom. 

Ger- , 
many. 

Vustria. 

France. 

Italy. 

Ara- 1 
bia J 

Persia. 

Straits 
Settle- ‘ 
ments. j 

Grand 
totals, 
Deluding 
balances 
tot shown 
separately 

( Piece Goods. 

*V j Shawls 

Braids 

~ l Other Sorts . 

R 

69 . 77 , 5*6 

10,14,017 

2,00,113 

>>58,322 

R 

74,868 

1,873 

R 

R 

49 , 4 H 

R 

4 «, 33 » 

R 

9,333 

R 

9,663 

4,568 

. R 

32,279 

2 ^ 5*9 

R 

72,50,456 
10,14,93° 
3,60,1 \ 3 
1,72,095 

Total value*. 

84.09,978 

76,740 


49,495 

42,200 

9,447 

14,437 

35,329 

86,97,603 

<- 1 Piece Goods 
^ J Shawls 

~ t Other Sorts. 

1,04,96,165 

9 > 48,643 

3 , 39,813 

5 , 57,>38 

1 , 35.915 

88,431 

^486 

84,893 

8,477 

2 , 27,747 

2,984 

1,545 

1,536 

2,094 

1,059 

13,720 

45,927 

3,234 

1,10,94,611 

9,62,998 

3 , 39,873 

5 , 93,818 

Total value * . 

i » 2 3 , 4 , » 74 ( J 

1.36,055 

91,156 

93,713 

2,32,276 

1,646 

16,873 

49,338 

|’, 29 , 9 G> 9 P 

jo ( Piece Goods 
2 ; j Shawls 
) Braids 
*" vOlhcT Sorts. 

1,03,33,21: 

”,43,215 

4 . 47,795 

8 , 75 , 5 St 

> 4 , 95,951 
t 5 , 2 i' 

i 

) ”, 59 : 

*<P 9,333 
t 39,885 

> 4 . 05 ? 

1 36,583 
> 

1 !!! 

72,383 

2,553 

1,530 

29,921? 

23,25a 

52 , 77 : 

• 43,928 

1 

} 11,117 

1,12,56,364 

12,18,054 

4 , 70,7 36 
' 9 , 73,573 

Total value*. 

r . 27 , 8 S ,77 i 

> 5 , 13 , 76 f 

5 a, 53 ,* 7 C 

> 38,070 

74,935 

i 3 , 5*0 

' 1 , 05 , 95 ' 

1 55 » 4 l 6 

i ',39,18,616 

i ( £j C( * Hoods 
6 ) Shawls 

j? ) Era ids 
" ^ Other So ts ! 

94,88,13) 

21 , 97 , 44 * 

4 , 99 , 57 ' 

14,28,28 

B 16,70,65: 
5 1,821 

7 7 , 88 . 

4 1 , 33 , 93 - 

i 12 , 47 , 03 ' 
:> 3,79,80' 
4 34 , 07 : 

? 31,681 

■> 2,29,909 
S 4,33,946 
1 388 

9 3,123 

9 , 56 : 
1 2< 

87 < 

t 

> 

) ... 

”, 94 i 

48 

1,13.89? 

5 2,21,89= 
1 3 , 8 y< 

.) 28,68c 

i 1 , 29 . 51,614 
j 29 , 30,543 
5 , 59,786 

i 17,40,183 

Total value 

1 1 1W# 13,44 51 3 2,40,4 1 

3 15,83,60 

7 2 t 3 S, 30 r,j 13,25 


1 1,26,32) 

S 2,54,47* 

1.81,82,1:6 


,j u . r ' ■ ,,v - on \vhv the totals here shown arc not what would Ik ohl.ii u ^. b 'j.l;" the 

- ' • U . rC ' « ,vcn -. 1 due to the table only the chic coun ' ^ pnne P ^ ^ ^ (|f 


* 1 he rca -on whv 1 


VV1 u ''^V^ Ol sllcfs-titeug in wjth|u thc 

Of the European countries, not Shown, Belgium may Woollen goods l« 

i lon >" cars he;;un to he important. A fairlv coosulcrn ; c atmmnt * ° |n thl . ^ rantl 
, P° rtc d by post, nml Government storesare also of some consideration. the . pp 
K'tal, but not in the other column?. _ 
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SHEEP: 

Wool Trade, 


Trade in Wool 


FOREIGN. 

Woollen 

Goods. 

Value. 


It is perhaps unnecessary to exhibit a detailed analysis of the shares 
taken by the receiving provinces in the various classes of woollen goods. 
It may safely be said that Bengal takes very nearly the whole of the 
shawls and braids, and that Bombay receives a little more than Bengal of 
the other classes. Thus, for example, in 1885-86 Bombay took ‘‘piece 
goods ” to the value of £5 1,93,136 and Bengal 840,65,701; in 1890-91 Bom¬ 
bay took £64,97,992 and Bengal 839,46,510 worth. Of the other provinces 
Burma stands next in importance in the consumption of foreign piece goods. 
In the two years iust named that province took 814,82,769 and 818,82,675 
worth, respectively. 


The following table may, however, bo given of the total imports of all 
classes of woollen goods:— 


Table IX. 


Share of Imports taken by the 
Provinces. 

1875-76. 

1880-81. 

18S5-SG. 

1890-91. 


8 

K 

8 

R 

Bengal . ... 

47.51,205 

59 , 87,736 

5S,40,274 

75 ,m ,334 

Bombay .... 

29 . 95,595 

40,70,9 J9 

58,23,180 

74,18,526 

Sind ..... 

23,571 

70,506 

2,30,190 

3,28,619 

Madras .... 

2,76,005 

3 , 13,884 

3 , 65 , 40 ! 

4,61*048 

Burma .... 

6,51,227 

25 , 4 8 ,254 

16 , 59,571 

24 , 63,598 

Grand Total 

86,97,603 

1,29,91,299 

1,39,18,616 

1,81,82,126 


The inferiority of Bengal wool, the backwardness of the woollen manu¬ 
factures, and the growth of a demand among the well-to-do classes for winter 
garments of English woollen goods and shawls, are doubtless the reasons 
for the large share taken by Bengal in the imports of woollen goods. The 
climate of Bengal, as a whole, being more tropical than Bombay, it naturaliy 
would be looked to as a country that should require less woollen goods to 
head of population than the Western and Northern Provinces. Moreover 
the port town of Bombay is concerned not only in the supply of foreign 
woollen goods for that Presidency, but for a large part of Upper India. 
The demand for shawls by the immense population of Bengal is doubtless 
the expression of a modern popular taste manifested by the middle classes 
who consider a shawl as a necessity of a gentleman’s apparel. Distance 
from the woollen manufacturers of "Northern India, has doubtless operated 
also to favour imported goods rather than the more artistic, though more 
expensive shawls of the Panj&b and Kashmir. 

The table of the re-export traffic, which may now be given, demonstrates 
the fact that a considerable section of this trade is very possibly in British, 
German, and Austrian goods sent to Persia,, Arabia* the East Coast of 
Africa, etc. 

s. 1632 
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and Woollen Goods. 


SHEEP : 
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Table X. 

Inalysis of the Value Returns of Woollen Goods Re-exported from Indie 
(c.g., first imported from Foreign Countries and thereafter exported 
to Foreign Countries ). 


Countries to which Re-exported shown by thf. Value of the Goods. 


Yea^ and 
Classes of 

United 

King¬ 

dom. 

Tur- 

key 

in 

Eu- 

rope. 

Ceylou. 

Persia. 

Abys¬ 

sinia. 

Arabia. 

East 

Coast 

of 

Africa. 

Aden. 

1 

Straits ; 
Settle¬ 
ments. 

Grand 
total, 
i Delud¬ 
ing 

amounts 
to coun¬ 
tries 
not 
sepa¬ 
rately 
shown. 


R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

V ( Piece Goods 
Shawls 

*2 ( Other Sorts 

50,320 

1 as 

••• 

1,836 

21,613 


9 , 7*4 

485 

23,544 

20,088 

11,06a 

>, 57,505 

730 

3,862 

Total value . 

50,445 

... 

1,886 

21,613 

... 

10,199 

23,544 

20,083 

11,062 

1,62,097 

*? (Piece Goods 
* < Shawls 
(.Other Sorts 

6,789 

13,393 

2,736 

3 , 5 o 8 

47,540 

4,318 

... 

9,339 

2,383 

38,987 
S," 7 2 

* 4,943 

*,055 

4 , 3*3 

2,990 

1,883 

*, 49,897 

4,390 

48,539 

Total value . 

20,182 

3,736 

3,508 

51,758 

... 

II,6ji 

47,*59 

* 5,9 98 

9 , *85 

2,02,826 

T ( Piece Goods 
£< Shawls . 
*8 (.Other Sorts 

3 , 8 oo 

10,241 

27,450 

8,300 

61,651 

1,800 

1,935 

50,556 

4,133 

9,249 

*,770 

10 , 99 * 

2,7oo 

43,727 

36,133 

8,525 

*S, 5 S 8 

l,o <4 

* 5,*97 

3,797 

2,64,522 

14,487 

83,303 

Total value . 

14,043 

35,750 

65,387 

54,689 

11,01 

56 , 4*8 

44,658 

1^632 

* 7,994 

3,62,31a 

<> ( Piece Goods 
0-v Sbawals 
®2 ( Other Sorts 

5,180 

3,767 

23,126 

20 

7 « 

3 , 29,97 6 
3,050 
2,673 

7 L 424 

*3,052 

21,040 

S87 

257 

40c 

4,772 

3 , 9*9 

80,642 

55,357 
250 
6,01S 

18,00s 

672 

8,646 

35 , *57 
752 
■ 4,168 

4 , 49,347 

30,517 

*, 7*>334 

Total value . 

32,073 

— 98 

3 , 35 , 6^8 

1 , 05 , 5*6 

1,544 

89,363 

61,525 

27,333 

30,077 

6 . 5*,*95 


FOREIGN 

Woollen 

Goods. 

Value, 


H. -TRANS-FRONTIER LAND TRAFFIC IN RAW WOOL AND 
WOOLLEN GOODS. 

A review of this trade had best be dealt with under the two sections 
of (a) Raw Wool (including pashm) and (b) Piece Goods and Shawls. 

Raw Wool and Pashm. — To exemplify the chief features of incetest 
in the traffic in raw wool it is necessary to furnish one or two tables of 
tho returns for the past ten or twelve years. This had best be done 
under the two sections (a) Imports and ( b) Exports 


TRANS* 

FRONTIER 

TRADE- 


1633 
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and Woollen Goods. (G Watt.) Trade illW00l. 

It will thus be seen that the average weight of the imports during the 
first three years of the above series came to 66,152 cwt., and that the 
average during the last three amounted to 137,527 cwt., so that the traffic 
within the period was exactly doubled. But there are certain very in¬ 
structive features of this prosperity. The Sind-Pishfn (Kandahar) Kail¬ 
way began to carry wool in 1880-81. Prior to that date the Baluchistdn 
and Afgdnistdn wool had to be carried to the Indian marts on camels and 
other beasts of burden. The imports from these countries in 1879-80 came 
to only 60,300 cwt., whereas the average amount during the past three 
years, carried by the Kandahar Railway alone, came to 92,14.0 cwt. It 
would thus appear that the opening up of that railway has had the im¬ 
mediate effect of immensely expanding the import from Kandahar. A 
similar, though much smaller, effect may be traced in the extension of 
railway communication to Darjeeling, the imports from Sikkim, Bhutan, 
and Eastern Tibet having been recently greatly augmented. During the 
first nine years of the series, exhibited by the table, "the imports from Tibet 
may be said to have averaged 4,000 cwt., but in 1888-89, they became 
5,643 cwt., in 1889-90, 6,710 cwt., and in 1890-91, 11,859 cwt. These and 
other illustrations of the recent expansion of the trans-frontier imports of | 
wool may be taken as a foretaste of a possible still greater expansion, i 
should the means of facilities of transport continue to be improved and 
extended. It may be added in this connection that the average value of 
the wool imported by the routes here dealt with, came to 2 annas 9 pie 
a pound, the most expensive being that from Tibet (7 annas 0 pie) and the j 
cheapest from Bajaur(i anna 7 pie). The Tibetan wools doubtless in- | 
eluded pashm, hence the higher rate, but the superior wools of Kandahar, 

Kashmir, Nepal, Bhutan, and Sikkim may be said to have averaged during | 
the past twelve years 3 annas 4 pie a pound. 

Ihe reader may have observed, in connection with the statistical in¬ 
formation furnished above regarding the foreign trade in wool, that the 
Indian imports of raw wool from foreign countries (by sea) have steadily 
increased from 1,511,4111b in 1871-72 to 5,100556ft in 18S9-90 and 
4>236,8261b in 1S90-91. Also that the re-exports of foreign raw wool from 
India have expanded from 128,342ft in 1871-72 to 14,402,296ft in 1S89-90 | 
fl nd 12,788,216ft in 1890-91. An inquiry into the probable causes of these 
very significant features of India’s enhanced trade in wool manifests ihe 
fact that the improvement in the import traffic by sea is due mainl) to the 
expansion of the Bombay port town and the Karachi receipts from Persia. 1 
Ihe increased importance., on the other hand, of the re-exports of foreign 
wool from India is almost entirely due to the trans-frontier imports by Sind 
which find their way almost exclusively from Karachi to Great Britain. | 

I o the British woollen manufacturer, therefore, (whatever political opinions 
may be held regarding Kandahar), the Sind-Pishfn Railway has become j 
an essential condition of a supply of wool which has immensely expanded 
and is now yearly increasing in importance. Ihe total receipts in raw 
wool from across the frontier were in 1890-91 121,540 cwt. (or, say, 
13,600,0001b) and in 1889-90, 147,132 cwt. (01 say, 16,500,0001b). The • 
table given above has manifested the countries from which that very large 
supply was drawn, but it mav be useful to display the shares taken by the 
provinces of India in these imports :— 



| TRANS- 
FRONTIER. 

Raw Wool. 

Imports. 









Dictionary of the Economic 




SHEEP: 

Wool Trade. 


Trade in Wool 


TRANS¬ 

FRONTIER. 


Table XII. 


Raw Wool. 
Imports. 



Provinces into which and countries from whence Trans-frontier Imports 
were made during the pastf our years , 


tinces into jj 
ilch Imported. : 

£ * 

O 'll 

y O ' 

5=1 

C 

1S87-88. 

1883-89. 

1889-90. 

l890-9*- 


u 









Sind 

Lus Bela . 
Khclat 
Kandahar . 
Khorasan . 
(iirishk 

Met: ran 
Sind-Pishin 
Railway . 

Cwt. 

7,283 

18,596 

13a 

414 

65/# 

R 

1,07,830 

3,70,959 

■ 

8»,750 

8,94, '•80 

Cwt. 

8,395 

17,812 

180 

no 

no 

98,486 

R 

1,31,435 
3,40,593 
’ 4,410 

2,700 
2,350 

( 13,40,500 

Cwt. 

8,305 

14,509 

63 

508 

12 

101,784 

R 

1,30,026 

2,75,968 

14,420 

9,938 

192 

13,85,410 

Cwt. 

5,251 

9,074 

242 

419 

76,152 

R 

93,*23 
1,94,799 
4,290 
9,120 

10,36,520 


Total . 

93,122 

13,83,879 

125,093 

18,21,889 

*35,749 

18,15,954 

93,033 

13,37,853 

Panjib 

Sewestaa . 
l'irah . 

Kabul , 

Bajaur 
Kashmir . 
Ladakh . 
Tibet 

2,035 

95 

5,952 

666 

244 

2,07! 

322 

37,i3i 

«,on 

9 8 ,oS5 

7,5">5 

5,697 

59,089 

22,410 

2,735 

217 

4,112 

614 

203 

3,183 

422 

67,320 
3,209 
71,176 
9,i59 
4,880 
• 93,962 
7,668 

3,673 
116 
3,25* 
436 
826 
2,879 
2,361 

79,29 0 
1 1,642 
So, 169 
6,083 
17,602 
97,870 
1,76,337 

3,736 

26 

4,707 

249 

1,400 

2,174 

2,087 

79,806 

383 

78,093 

3,740 

50,795 

70,384 

1,05,954 


Total . 

11,385 

2,31,028 

11,487 

3,77,374 

X3,Sta 

4,29,040 

14,379 

3,93,15 4 

Ij 

Tibet , 

Nepal . 

2,272 

5 

60,603 

9 1 

5,207 

4 

T,4T,6i4 

153 

2,540 

6 

74,087 

160 

6,465 

II 

1,77,380 

280 


Total 0 

3,277 

60,694 

5,2U 

1,41,766 

2,546 

74,247 

6,476 

1,77,660 

Bengal 

Tibet 

Nepal 

Sikkim . 
Bhutan 

2,033 

5» 

70 

1,0:6 

5 T » f 54 

1,395 

1,758 

26,852 

14 

3l6 
3= 
i,7 57 

358 

8,359 

833 

45,765 

1,815 

*93 

6 

3,3n 

33.078 

3,604 

141 

65,733 

3,307 

86 * 

1 

3,478 

64,829 

16,947 

*5 

67,974 


Total . 

3,220 

81,059 

2,119 

55,315 

5.335 

1,03,45^ 

7,647 

1,49,756 

Grand ( Cwt. 

Total \ 

INTO < 

JiKITtSU / 

India in ( lb 

100,60 a 

12,208,448 

17,55,781 

143,910 

16,117,920 

23,96,244 

147,133 

16.478,784 

34,23,697 

131,540 

13,612,480 

30,57,43* 


It may thus be noted that by far the most important section of the 
trans-frontier traffic is that which finds its way into Sind, the major por¬ 
ts *n of which is now conveyed by the Sind- Pishin (Kandahar) Railway. ' )f 
the wool carried by that railway about three-fourths passes straight through 
the province to Karachi and is exported direct to Europe. The balance may 
be said to be conveyed coastwise to Bombay and there shipped to Europe. 
In fact, with the exception of the Pan jab imports, it may safely be affirmed 
fhat the whole of the trans-frontier wool leaves India for Great Britain. 
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SHEEP: 

Trade in Wool. 


Exports.-— 1 he exports from India in raw wool across the land frontier 
are not very important. During the past three years they stood at 271 
cwt. in 1888-S9; 107 cwt. in 1889-90; and 177 cwt. in 1890-91. The ex¬ 
ports were made almost entirely to Kashmir. 

Piece Goods and Shawls *—Turning now to the trans-frontier traffic 
in manufactured woollen goods and shawls, considerable difficulty is ex¬ 
perienced in dealing with quantity, since some of the entries are in pieces, 
others in cwt. Under these circumstances it is felt to be the safer course 
to exhibit the extent of the trade by the value of the goods. During the 
past three years the** piece goods ” were valued at 1^7,37,675 for 1888-S9 ; 
^8*77,389 for 1889-90 ; and R7,85,369 for 1890-91. It may be said that 
fully three-fourths of this traffic was in Kashmir goods. The value of the 
shawls stood at R6,17,660 for 1888-89; R7,i4,6oo for 1889-90; and 

yj for 1890-91. Almost the entire supply was drawn from the capital 

(Kashmir) itself. The reader will, however, find the particulars dealt with in 
the chapter on Pashm & Pashmina to greatly amplify this section of 
the woollen trans-frontier traffic, and it need only be pointed out that since 
the re-exports trom India are very small, the trade denoted by the imports 
from Kashmir must be viewed as largely denoting the Indian consumption 
of these goods. 

Qo^ X ^ 0r ^ s °f Woollen Piece Goods .—These were valued at R3,82,4.82 in 
1888-89; R4>8o,889 in 1889-90; and R6,19,241 in 1890-91. The three 
chief items in these exports are usually the traffic to Nepal, Zimme, and 
a r ng the Sind-Pishin Railway. Last year, for example, the woollen piece 
goods consigned to Nepal were valued at Ri,35,959; to Zimme Ri,03,34.0, 
net by oind-Pishin Railway R2,4-i,68o. The other countries of impor- 
, nce . a F e - ‘bet, Siam, and the Northern Shan States. The traffic in 
pv ^ t s ls _ n °t very important. The following were the valuations of the 
- ports : R27,68s in 1888-^9; R22J00 in 1889-90; and R518 in 1890-91, 
a these exports were entirely to Nepal. It would thus appear that English 
e?.., French imitations of Kashmir goods do not now at least penetrate to that 
1 ate ? a ‘though some writers affirm that it is difficult to feel satisfied that a 
t 1 dress c ^°^» purchased in Kashmir, has actually been manufac- 
ured there. I he danger, however, is rather that an article sold as of pure 
orVf V ' * - e ^ eece °f the Tibetan goat) is actually constructed of Persian 

.• 1 , 'f^-ustan wool, cleverly designed and manipulated to be scarcely dis- 
igLushablc from the genuine article. This is certainly true of the manu- 
ivo r S ° Amritsar, but there is nothing to prove to the contrary that 
the r ^ nir * S n ? t °ht a ' n the so-called Kirmani wool by its land routes; and 
Inri;*n Urn ? furnished above show that Kashmir even imports wool from 
India, probably Australian merino. 
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II?.-COASTWISE TRAFFIC IN WOOL AND WOOLLEN 

GOODS. 

the S e ,^ !ef ^ eatures of interest brought out l-V the study of the returns of 
L a en tr . ade . oarr 'ed along the coast of India may be said to be : — 
location of the insignificance of the traffic in India as a whole ; 
trach- C C ’ ab Ration of the opinion formed from the study of the foreign 
and ' ' la * ^ 1c seats of the enterprise in raw wool are Karachi 
traffic th ^° rt * mvn °f Bombay; and (c) the recent modifications in the 
appear to be directly the result of the commercial prosperity of 
R , a \x province of Sind. 

two . 00L ’“” hollowing the course adopted with the fo-eign trade. 

Indi at> e ^ may be here furnished of the total imports and export^ of 
n anc * foreign wool for the past ten years ;— 


COASTWISE 
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Table XIII. 

Statement of the Imports, Coastwise , of Indian and Foreign Raw Wool 
during the past ten years. 



Into Bengal. 

Into Bombay. 

Into 

Sind, 

Into 

Madras. 

into Burma. 

, Total Imports. 

Indian— 

ft 

l R 

ft 

R 

ft 

Is 

ft 

R 

lb 

R 

1 , 

R 

18S1.83 

1,096 

1,785 

14,386,230 

45,05,008 

38,90,212 

48,240 

5,543 

18 

2 



m, 435,584 

45,12,363 

i 83 j-S 3 

21,746 

7,5 >6 

12,770,7 3 

48,248 

•6,362 



... 

... 

12,840,757 

39,04,09° 

1883*8 f 

3,3 63 

435 

12,246,91 1 

36,11,169 

67,694 

9,945 

... 


... 


12,316,965 

36,21,549 

1884*85 

L 747 

V 93 

460 

10,808,789 

32,17,047 

56,772 

9,320 



... 


10,867,30? 

32,26,827 

1885-86 

1,260 

10,792,047 

31,03,322 

46,86? 

4,501 


... 

... 


io.S40,io8 

31,09,083 

1SS6-S7 

1,225 

1 130 

6,911,513 

20,02.295 

27,786 

2,524 


... 

9,694 

2,560 

6,970,21* 

20 , 97.509 

18S7-SS 

3,478 

... 

5,889,235 

.7,64,813 

31,630 

3,304 



... 


5,920,865 

17,68,116 

1888-89 

490 

6,622,45 2 

20,74,718 

80,198 

10,265 

... 


... 


6,705,138 

20 , 85,473 

1889*90 

... 

1 

8,963,303 

25,10,596 

71,0.2 

9,453 

... 


13,656 

4,50 

0,017,047 

25 . 24,549 

1890*91 

Foreign— 

1881-82") 

8,76a 

1,414 

5 , 365,707 

11 

16,76,569 

39 , 3 jO 

4,467 




5 , 413,849 

16,82,45° 

1882- 83 ( 

1883- 84 ( 

Separ ate 

returns 

do not a 

ppear 

to hav 

e be 

cn p 

ublish 

cdfor 

these 

years. 

1884-85-) 

i88=;-86 

32 

55 

1,593,605 

3,87,731 

13,440 

4,800 

30 

66 



1,607,107 

3,92,652 

irtSo-87 

140 

» 5 S 

1,852,747 

5 , 93,2 4 0 

30,213 12,800 

135 

280 

... 


1,882,254 

6,06,584 

1887-88 

6o; 

3 o 

3,281,552 

7 , 56,579 

3<,75J 18,200 

223 

474 



2,320,587 

7,75,283 

l 8 S 8 - 8 g 

8 

11! 

2,262,704 

7,19,907 

17,920 

5 , 9 oo 

198 

403 

... 

... 

2,380,830 

3 , 3 Q 3 ,S 60 

7,26,221 

10 , 66,903 

1889-90 

20! 

5 ° 

3,292,790 

io, 66,753 



50 

IOO 

... 


1890-91 

2 

6 

1,479,998 

4 , 90,790 

6,730 

3,000 

210 

531 



1 , 486,930 

4 , 94 , 3 * 7 


Table XIV. 

Statement of the Exports, Coastwise, of Indian and Foreign Raw Wool during 

the past ten years . 



From 

Bengal. 

From Bomba;,. 

From Sind. 

FromMadras. 

From 

Burma. 

Total E 


1b 

R 

ft 

R 

l !1> 

R 

ft 

R 

ft 

R 

ft 

lnJIar- 












1881-82 

80 

340 

347,087 

1,03,989 

11,846,632 

38,19,527 

95,620 

16,641 

1,247 

1S8 

12,200,666 

188a 83 

336 

3 ° 

343.521 

1,04,130 

, 9.553,107 

30,71,690 

141,605 

25,328 


L 

10 , 037 i 569 

1883.84 

16,800 

4,04° 

105,654 

1 28,^90 

( 8,068,285 

2 ,07,092 

50,477 

8,677 

3,116 

414 

8 , 244,332 

1884-85 

35,814 

9 , 8 ; 2 

92,634 

; 20,833 

, 6,98s,201 

22,64,837 

i 4,?97 

2,575 

2,365 

316 

7 , 133 . 9 H 

1385-86 

143 * 51 1' 

11,580 

57 ,oi 4 

12,061 

| 6,469,431 

17.37,670 

560 

20 



6 , 570,523 

1886-87 

47 , 40 - 

7 ,MO 

50,808 

12,633 

1 3,286,239 

. 9,22,738 

7,672 

2,105 

895 

40 

3 , 393 , 0:7 

1887-88 

51,126 

12,555 4 °,o 52 

11,663 

2 , 133,074 

6,01.934 

39 , 19 ° 

6,020 


...0 

>.4 1 2 

1888-89 

68,928 

i 8,339 

37,040 

4,953 

2,969,853 

9,08,073 

60,037 

5,715 

984 

8 

3 , 126,842 

1889-90 

31,716 

10,0,y8 

37,784 

8,075 

3 , 975,294 

11,98,130 

335.919 

44,200 


... 

4,380.7*3 

1890*91 

29,744 

12,924 

9,536 

1,746 

1,896,064 

5 , 38,141 

190,129 

22,441 

3,812 

340 

2.129,285 

Foreign- 
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1885-80 



6,730 

i,8oo 

2,180,528 

5,29,05 • 

.«« 




2,187,24** 

1886-87 



aj. 30.3 

8 . 9 M 1 

2,074.670, 

6 , 41,090 

««, 


... 


2,097 .‘774 

1887-8H 



25,088 

II ,5401 

2,108,4001 6,8^875 



... 


2. 13 1,488. 

1*88-89 

4,600 

1,500 

16,464 

5,88o 

2,885,57*. 

9.86,526 





2,906,640 

J 889-90 





3 , 191,708 I 0 , 4 i.oo 3 

... 

... 



3,191,70* 1 

xtjpo 91 


i 

6,720 

*, 4 °°| 

1,538,044, 

5,30, 390 | 

... 

... ( 

... > 

... 

’,544,764 


39,30,287 
3 301,173 
| 0,1 

2 ? 

9,45,1^ 
6 . 35 , 
9 , 37 , T 5 ^ 
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SH EEP : 

Trad e in Wool* 


It will be seen from the table of Imports Coastwisr, that Bombay 
last year received 5,365,7071b of Indian wool and 1479,9981b of foreign 
wool. I he following may be given as the analysis of these imports : — 

Indian Wool Imported into Bombay Coastwise in i 8 go-gi, 

lb 

From Sind.1,864,182 

148,904 


Madras . 

Ports within the Presidency 
Goa .... 
Cutch .... 
Kattywar 

Gaekwar’s Territory 


7,296 

21,952 

841,176 

2,477,181 

4,816 


Total . 5^365,707 
Foreign Wool Imported into Bombay Coastwise in 16’90-p/. 


From Sind 


Ih 

1479,993 


COASTWISE. 
Paw Wool. 
Imports. 

I642 


It will thus be observed that of the Bombay coastwise imports in Indian 
wool, the Native State of Kattywar is by far the most important source of 
Su pply, but that Sind makes a by no means bad second. The foreign 
wool imported by Bombay coastwise is drawn entirely from Sind, so that 
the imports by Bombay from Sind usually constitute fuliy half its total 
coastwise receipts. But a very important feature has been exemplified by 
the table of coastwise imports to which it may be desirable to draw spi cial 
attention. During the ten years dealt with, the Bombay imports have 
eclined from 14,386,2301b to 5,365,7071b, and at the same time the exports 
11 a a wcnt a ^ most exclusively to Bombay, have declined from 

11,846,6321b to 1,896,064ft These very remarkable features of the modern 
in? m * n< ^ an wo °l find their solution in the birth and growth of a direct 
afhc from Karachi to Europe. The exports from Karachi of both classes 
of wool came to 7>556>33?ft in 1875-76; last year they were 13,863,932ft, 
2 * 'v'IS* 1 3,857,856ft were foreign wool brought mainly to Karachi by the 
oind-Pishin (Kandahar) Railway. , 

It is perhaps unnecessary to say anything further on the subject of the | 
coastwise transactions. Bengal, Madras, and Burma trike no part, it may I 
a ™ ost s aid, in the traffic, a fact indicative of the comparative unim-1 
i*; 1 - mCe wo °^ these provinces. Madras supplies annually from | 

*° 5°o,oooft to Bombay—the wool apparently of its mountain ; 
t ^ e( ,• °* ‘beep. Bombay is the chief importing province and Sind the ' 
ct °£ n f’ b’om which circumstance it may be concluded that so far as I 
Urb T' ‘ earn ?^ the study of the coastwise trade, Kattywar, Curch, I 
fr'J r' i ana ’ h>md, and the countries across the Sind and Baluchistan land 
to F IGrSj are c bicf producing areas for the wool exported from Bombay 

in * FCE ^ 00DS and Shawls.— Turning now to the subject of the traffic 
Ind ,eCC t?°^ s anc * shawls carried from "port to port along the coast of ! 
c " l - I lie total value of the imports ot Indian woollen goods coastwise ! 

*■- ~ ‘ ‘ “ - — 1 # " from 1 

vorth. 

. -j ^ mat u.g waauu.^w __... —. goods are | 

T> only * n Madras manufactures, carried from port to port within that presi- ; 
enev. Of th c 

imports coastwise of foreign woollen goods it ma\ be said ' 
tn.it last year nt fiicr nt ivn nf whir.h £8.12.266 w^nt from 



imports coastwise of 

|V at last year these were valued at Ri5,9i ,647, of which £8,12,366 w 
•onibay and R4,3»>,745 from Bengal. The receiving province-, were. Sine 
+>°S>295 worth, Madras £3,56,987 worth, and Burma R4,58,169 worth 


t'icce t'wods 
& Shawls. 

1643 


1043 

























MWisr^ 


Dictionary of the Econojnic 




SHEEP : 

Wool Trade. 


Trade in Wool 


COASTWISE. 

Piece-Goods 
& Shawls. 

Imports. 


INTERNAL. 

1644 


The Sind and Madras supply was drawn mainly from Bombay, and the 
Burma from Bengal. The transactions in shawls are of no great moment. 
The total coastwise imports were valued last year at 847,807, of which 
#34,505 went from Bengal to Burma. Of braids and other sorts of woollen 
goods the coastwise imports came to only 81,08,960, of which 843*684 
went from Bombay to Sind and 832,502 from Bengal to Burma. 

These facts regarding the coastwise traffic in foreign woollen goods 
for the year 1890-91 may be taken as denoting the markets that are 
usually met by local maritime interchanges. The figures alter from year 
to year but not to such an extent as to necessitate elaborate tables. One 
point only need be here added, namely, that so far as can be inferred by 
the coastwise sea transactions, the Indian woollen mills do not appear to 
have begun to affect the markets supplied by the merchants who traffic 
along the coast. The woollen goods used up along the sea-board of India 
may, therefore, be said to be derived mainly from foreign countries. 

IV.-INTERNAL TRADE BY ROAD, RAIL, .AND RIVER. 

The studv of nearly every branch of Indian commerce is beset "‘th 
the difficulty of obtaining anything like satisfactory returns of t e ll ' in y‘h 

tions carried by road, rail, and river. The Government ms r c 

arranged that the traffic on the railways should be classi • nnmher of 
certain blocks. That is to say, each province is referred^ 
blocks ancl the traffic tabulated according to movement to> and from these 
blocks. Then again, other tables give the tractions"f™ 
blocks that is to sav, from a certain block in Bengal, . P . 

Kh, £ pLjab. 5 -Mom, rf'tte 

tatCs an elaborate balance sheet being prepared, since the exports from 
Stain provinces are tl-,c imports by others. But even when this labour has 
been cone through, the railway transactions by no means convey a concep¬ 
tion of the total internal trade in any product. Large quantities of com- 
mcrical commodities are carried by the steamers and Native boats that 
trad- on the rivers and canals of India. A balance sheet has to he made 
out for these, but the total of the rail and river traffic would by no means be 
the Grand total of the internal trade. Though rail and river facilities ol 
transport are yearly draining an increasing share of the trade, the Native 
carts continue to largely participate in the transport of goods and their 
diffusion from district to district. Indeed, with wool, as with most natural 
products, extensive village manufactures are met by supplies of a purely 
focal character that would entirely escape all registration. I he road 
trade of India is a matter beyond the power of present administrative 
capabilities, though the imports and exports to and from certain large 
towns by road are recorded through the necessities of municipal and hscai 

ta? A* review of ihe chief features of the rail and river-borne trade of 

India was. however, published for the year 1888-89, and as the remarks 
a heady offered on the Indian wool trade exhibit the returns of Foreign 
and coastwise transactions for that year, the reader may find the following 
facts of interest as exemplifying more fully some of the opinions advanced 
regarding the value relatively of the provinces of India in the wool sup¬ 
ply The total imports of Indian and Foreign wools by all province* 
arid seaports came (in 1888-89'- to 3,55.3m matinds (or, say, 28,135*423^ 
But of that amount the following v. the imports by Bombay port to\t 
,an l Karachi together, viz., 2,94,363 mannds (or 24,137,766ft), so mat 
there was left therefore for consumption in the whole of the rest or India 
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(so far as the rail and river returns denote) about 5,ooo,ooIb. These 
imports by Bombay and Kardchf must have been almost entirely exported, 
since the foreign transactions from India require about the amount here 
shown to meet the registered despatches. The share taken by Bombay in 
the rail-borne imports came to 9.958,7371b and by Kardchf 14,179,03’-,lb. 
vrn l 1 *? *?.. j ta ,^ e f s already furnished, the reader will see (table [No. 
All) that the Sind-Pishin Railway carried to Karachi, in the year 1888*80, 
90,480 cwt. of raw foreign wool (or, say, 11,030,432ft)*, this would therefore 
have left a balance on the total imports of Karachi of 3,148,598ft) which 
may have been mainly Sind and Panjdb, Indian wools. It will be fur¬ 
ther seen from the study cf the tables of foreign and coastwise trade that 
the view here arrived at of Karachi transactions, approximates sufficiently 
closely to the other statistical returns, to justify the inference that the raif- 
borne statistics must have been fairly correct. The same may be said of 
the Bombay transactions, the recorded imports by the port town along the 
railways must have at least been all required to meet (with the coastwise 
and foreign imports) the net export. The imports by Calcutta by rail 
came to only 1,403 maunds (115,046ft)), and by the Madras sea ports to 
1,076 maunds (153,832th), so that the share of the rail-borne imports taken 
by Karachi, Bombay port town, Calcutta, and Madras came to 2,97,642 
maunds, or, say, 24,406,644ft} which thus left a balance for the provinces 
and Native States of India, of the wool recorded as carried by the rail¬ 
ways, amounting to only 4,728,776ft). Unless, therefore, there be an exten- 
s ive lpcal production not registered, the consumption of wool in the plains 
ot India may be said to be almost quite nominal, and certainly nothing 
Schofield a P ° Und t0 head oi P°P ulat ‘°n, (the figure given by Mr. 

.^ U f lm P°. rts received by the port town of Bombay bv rah, 24,523 

,, au £ .W ere °btained from Bombay Presidency, 32,131 maunds from 
tne Fanjab, and 64,500 maunds from Rajputana. Of the Kardchi im¬ 
ports 76,230 maunds are registered as obtained from Sind and 06,085 
maunds from the Panjab. Of these items, however, it may be said that 
toe so-cahed Sind imports are in reality the traffic by the Sind-Pishin 
atlway, and of the Panjdb exports both to Bombay and Kardchf a verv 
Hree stodf these is Rajputana wools. But of the Veceiving provinces 
heads.the list, having derived 33,708 maunds from the Panjab and 
/y back morn Kardohf. The North-West Provinces and Oudh stand 

* in importance, having obtained in all 11.960 maunds, of which 10,046 
inffTf La . me ^ ro . m tbe Panj.ib. None of the other provinces seem deserv- 
be re > P< i C1 ^ not,ce > so far as the imports are concerned. It may, however, 
ex portjng provinces the Panjab is by far the most im- 
North-W haV p^ c° n tributed B 74> 1, 9 maunds to Karachi, Bombay, the 
h tvi ’ West Provinces, and Sind. Rdjputanastands next in importance, 
vinecs 66,ooS maunds to Bombay and the North-West Pro- j 

tradp ' f °P in . ions arr *ved at from the study of the foreign (^ea and land) j 
v‘tur anci , c °astwise traffic is thus abundantly confirmed by the railway 1 
p u{ , ns ’ v,£r -> that the wool-producing provinces are the Punjab and Rdj- 
of it"!’ 1 ^ a t t ^ ie ' v00 ^ brought by land routes is in the present state . 
t-he 0 ‘ r j de greater interest than the indigenous produce. Further, that ' 
tvw^ j , c ^ on an d cosumption of wool in the plains of India may be I 
regarded as purely nominal! j 

V.—WOOLLEN MILLS OF INDIA. 

In bas, perhaps, been said already of the local manufactures of j 

of .i* a '. 1 bey are of very secondary consideration alongside of thi value! 
ll • P ,n ?P or * so ^ foreign goods and the exports of raw wool. As remarked, j 
le ^ an jab, more especially Amriuar, is the seat of the Native woollen 
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manufactures of India. Carpet-weaving is practised here and there through¬ 
out the country, but it must be regaded as an industry to meet the require¬ 
ments of the wealthy and mostly a foreign demand. Blanket-weaving is 
pursued throughout India, but it se.’ms probable that the traffic is purely 
local, and that the wool so used up is locally produced. 

Of the power-looms it may, however, be said that the requirements of 
the people of Upper India, more especially, and of the Native army, is suffi¬ 
cient to have encouraged the establishment of four or five large woollen 
mills to compete with the foreign imported goods. Two of these mills are 
at Cawnpore in the North-West Provinces, another at Dhariwal in the 
Panjab, and another at Bangalore in South India. In Bombay it is said one 
woollen mill has recently been constructed, and that several of the cotton 
mills have woollen departments. Interest has thus been created in the 
su 1 >ject of woollen mills, and it is possible this branch of enterprise may 
in the future be considerably expanded. 

(W. R. Clark.) 

SHOREA, Roxb.; Gen. PI, R, 193 • 

A genus of valuable timber trees, all the species of which abound in various 
kinds or copalline rc-sin^. I lie member- of the £fenus are m i,.. r it is 
Ada and the Indian Archlf elaeo. As all the ip«c» afford ? 
only where there is some special peculiarity ab^ut any p 
been deemed necessary to give it a separate pi ’ * 

Shorea assatnica, Dyer; FI. Br. Ind., I; 3°7 s IP 


Vern.— Makat, Assamese. 

References.— Gamble, Man. Tntib., 34 , 


Ind. Forester % XI., 201 . 

ioo feet. 


.1*« newly «, 

bl „ S “n turns to a dark yellow or brown if exposed to the air. Its gram 
is very straight but not very dose; it warps and splits when dried quickly, 
- , t otherwise. It is durable when kept in a well-ventilated place and free 
from damp, but is very liable to the attacks of white ants. 

Domestic Uses.—A cheap timber for general purposes, as common 
dr-il is in England. It is easily worked and is not wasteful. It is there¬ 
fore interesting to have to add that there is such a quantity as will supply 
the market for many years to come, 
gratissima, Dyer; FI. Br. Ind., /., joy. 

Syn. — Hopea oratissima. Wall. t 

References. — Kars, For. FI. Br. Burnt., I., 121; Watt, Cal . Kxhib. Cat., 

Habitat.—A glabrous tree, found in the forests cf Tenasserim arid 

^ 'structiH-e of the Wood.—Generally cross-grained. Heartwood brown, 
very hard. 

>. obtusa, Wall; FI. Br. Ind.. /., 306. 

Syn,— S. LKUCOBOTRYA, Miq. ; VATICA OBTUSA Stcud. 

Vevn.—Thii-va (--itchwood, a name derived from the iE*h‘ n fi[ whurh « s 
caused v hen its chips or bark are brought into contact with the sl.i") 

F inferences — Kurs. For. FI. Pnrm., I., 118; Gamble, Man. 7 no ?* 
Apt in. Retort on Shan States ; Ind. I • ■resit r 1 ., 303 * 

2\ 2; VIIL, 4'0; X., r3q; Gas., Burma , /., US, i32. 

Habitat.—A large tree, common in the In forests all over Burma, 

Ava, Prome, and Martaban to Tenasserim and Siam; it ascends to a 
altitude of 3,000 feet. 
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The Sal Tree. 


( IV. R. Clark.) 


SHOREA 

robusta. 


Gum. —It exudes a white resin. 

Structure of the Weed.—Heartwood the colour of sAl (S. robusta), 

yer) iard and durable; more even grained than that of either sal or 
tngvtn (S. siamensis) {Gamble). Weight from 52 to 671b per cubic foot, 
averaging 6oIb. 0 ' r 

Domestic Uses.—The wood is much valued on account of its durabi- 
ity, it is used for canoes, in house-building, for tool handles, planes, etc. 

Shorea robusta, Grcrtn.; FI. Br. hid., /., 306; Beddome, FI. Sylv., i. 4. 

Toe Sal Tree, 

Syn. Vatica. robusta, Steud. 

Vern. Set, sda, saliva, sakhu,sakhua, sakker , sakoh, (resin*=) rdl,dhutni> 
damar, Hind. : Sdl, shal, (rcsin = ) nil, d/tund, Deng-.; Sarjum, sekura* 
Ko, - Sarjom Samtal ; Sargi, 13 humiJ; Sakwa. KhaRwa; Sekwa, 
Okaon ;Bolsal,G aro; Sakwa, Nepal ; Telurl, Lepcha ; Sal*a,sniughi> 
mya; sarci, rinjal, C. P. ; Sal, k dud dr, sdkhu, koron, N .-\V. I’.; 

GUOH j Sal, serai, (resin**) ralcard, r. sufed, r. kola, dhuncu 
I B. ; (resin-) Rrn, Deccan ; Sal , (resin — ) ral, dhtuui. Bomb.; (resin=») 
ba a,guggilu, Mar. ; (resin — ) Ral, Guz. ; (resin=) Kungiliyam, Tam. 5 
G (resin— ; Gu natnu , Tel. ; Kabbu, (resin—) guggala, Kan.; 
hn-khyen. Bn M. ; (• in «) Dammala, Sing. ; Sa/a, asvakarna, -esin =) 
r<e^guggilum, km n-kaha, S ANS.j Kaikahr, Arab.; UU-modb ban, 

V.' - j ar some °f the above names denote the tree or the 

•stn. Moodeen Sheriff say hat in Persian Sef/ denotes Tectona grnndis. 

References.-— DC., P, \, VF/., «*., Roxb., FI. Ind., Ed. C.B.C., 440 ,* 
Brandis, For. EL, . ; Kura, For. FI. Burra., 119 ; Gam bis, .iftn- 

34; Stewart, Pb. PL, 28; Rev. A. Campbell, kept. Pan. PL, 
Uiutta Nagpur , No. 8402; Mason, Burma and Its People, 52S', 7J7 7 c 7 . 
/Viarm. /«</., /., 19s ; O'Shanghncssy, Beng. Disbens.,' en ; A vine 
ol Patna > 9 '; Rankine, Med. Topog..Sarun. 7r . Moodeen 

Shtr,J y St<pp. Pharm. Ind., 228; also Mat. Med. V. Jnd. ‘in MSS ) r 
l .C. Duit, Mat. Med. Hind., 120 , 2Q2, 3 i 6 ; S. Arjun, Cat. Bomb 


n ’/P \ U J > r ' LU • ' ' rtov., rr. 1. (O urns and Resins), c . 

o {Qyes and Tans), 82; Liotard, Dyes, 33 ; Whrdlc, Dye Report 
McCann, Dyes & Tans, Beng , i 3 /; Church, Food-Grains'/nd. t 7 a\ 
■f eisty. Neeu Com. Pi.. V., 4;; Man. Madras Aa?n., /., 3 i 3 , NiehoMon 
AJan - Coimbatore;401 ; Rept For. AdmCkutia Nagpur ( /AAV,. j 6 7 o 

11 -> a/,p - ,20 > a P p - Jy > > 

a Ep. VI. ; Settlement Report. .— Pannib, Rangy a, 22 ; iV.- If’. P., Shnhir- 
innbt,v . r n nr _ ra. t do. '/>.•/_ 



g; v -3 -’ 99 > 386 ; Indian Agriculturist, Aug. i.S 6 d; Oct. in, ip\So ■ 
sports, Encycl , 1644; Sard;, Diet. Econ . PL, 363 . 

trir ^ a ^ lta V'~A large, gregarious tree, often covering certain interrumed 
> ‘ ' V'^’^n.iut the existence of connecting pitches It occur 1 : along* the 

/*; e . ot tropical Himdlaya from the hitlej to Assam, in the Kaslern 
aI s ur ^ s Central India, and on the Western Bengal hills In Lhutia 

Nagpur it is very abundant 
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The Sal Tree 


Resin.—When tapped, the tree exudes large quantities of an aromatic 
resin— whitish at first, but becoming brown when dry. The method of tap¬ 
ping usually employed by the Natives is to cut out from three to five narrow 
strips of the bark, according to the size of the tree, about 3 or 4 feet from 
the ground. This is generally done in the month cf July. In ^ 0 , ut 
twelve days these grooves fill up with resin which is gathered, and the 
grooves left to fill again. They give three yields, which, in the best trees, 
may amount to as much as ioln. The first is the best in quality, 
second yield in October and a third in January are also obtained from 
same wounds, but small in quantity and inferior in quality. In some pa * 
of the country, the Natives used to ring the trees and collect the resin ’ y 
as it exuded, and in this way large extents of forest, chiefly in n 
India, were ruined before the protective operations of the bores I 
ment were brought into force. The resin usually occurs m sma 5 
pieces, nearly opaque and very brittle; but “in some parts o 1• , e 

Tista forests, large blocks often 30 to 40 cubic inchesm size, at'- o 
ground at the foot of the trees ” (Gamble). The exuda-.on has no^ert 
smell, a specific gravity of 1.097—1.123, is easily fusible, t turpen- 

soluble in alcohol, almost entirely so in ether, and perfect y > ’ , co | our 

tine and the fixed oils. Sulphuric acid dissolves tt, impa. a g large 

to the solution ( Mat.Med. W. Ind.). The supp y of W resm in lar^ 
quantities is rendered impossible by P rc ’ ci '‘ , f article now 

the writer is informed by Dr. Dymock, thatexten- 
comes to Bombay almost entirely from Singapore and not 

sive sal forests of India ( W/W- R A Campbell the ashkS of the 

Dye and T^-T^^^fsLtals ^D^ McOann, in his Report cf 
wood arc used in dyeing bythebanta Economic Museum, 

Exk li Sl'Captain E. S. Wood, Conservator of Forests. Oudh Circle 
made some experiments with a view to ascerta.n.ng the valueofWcxLact 
a • a tanning agent, and a; this extract on analysis proved particula > 
rid. in tannin, it may be well to give a fairly complete account as to the 
method by which it was obtained. For full particulars, as to tlie vario 
cxneri merits made with it, the reader is referred to Dr. Watt s helscnoa* 
from the Records cf the Government of India, Revenue and ^'‘ c ^d’s 
Department, Vol. I., 95. The following is an abstract of Oaplam Woo 
method of preparing the extract1 he extract's manufactured m a w > 
similar to that practised Ly Catechu-makers in theCxonrlifoiMt,.^ 
choosing a good site, within easy reach of water, and of the bark used 
boiling down, the huts of the men and the furnaces are erected. he 
nace, built of clay with walls 6 inches thick, 10 feet to 15 ^'®*f’ 
inner breadth of 2 feet 6 inches, and a similar height, ’a san '", po t s 
pierced with holes on both sides along its length, to hold the earthen p 
in which the bark is boiled, and has fireholes at each end and at one 
tor introducing fuel and raking out ashes. . . .1,0 

When the furnace is finished, the work of collecting and chipping 
bark is begun. It is usually stripped off in pieces, 3 feet long, ana, 
veved to the encampment where it is cut into smaller pieces 3 mui ~ 

4 inches. The earthen pots (handis) half-full of chips are filled with w* 
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a Dyeiiig and Tanning Material. ( W. R. Clark.) 


thev are "all™ f U ? nc ^ t * ien Pl aced the furnace to boil, after* which 
verv dppn rp/Jni t0 S1 ? 11 ? ler 1 for one-and-a-half hours, till the liquo; is a 
thrown Jci i °l 0Ur ; ^, ls ^ ien strained off into a fresh pot, the chips are 
of the firef hn‘1 11 !? , w ^ en dry are used for the furnace as fuel. Three pots 
nacp hnlHInrr 01 ^ liquor fill one for the further boiling process, so a fur- 
licmor • ? f 1 P ° ts W0 ,^ d> after boiling and straining, give seven pots of 
refilled ^F e generally placed in the centre line, while the remainder, 
is n ♦ L?? , » are put ? n die sides of the furnace. The strained liquor 

free to ^ uantlt y by an hour’s boiling, and half the pots are 

Thlv the fle ? h ° utturn oihquor from the remaining 14. 
he taf^ U i° r ^dually becoming stiff in about an hour, great care must 
of trp nr 1 ’♦ ' eep ^ ^ oai burning, and as soon as it attains the consistency 
full \l* l! 511 ,s f«n ov ed an 4 poured into a trough. When the trough is 
nnn - criLS are . allowed to cool during the ni<?ht, and next morning 

elclfda^f £ a C ^n Ul u r p . U - 3 feet xvide and 3 feet deep, and so on with 
s-\ ^ c ° 1J fturn till the pit is full and a new one has to be dug. 

At Br" r “ r 1 aCe °a- 21 ‘I 1 Rani S arh - three Khairaha women, engaged 

Hi =i.p"ro of 3 ,) 1 per dlei r , > dld the boiling, and on an average turned out daily 
at thelnrnarlf f eXtra « t: 0 ," e I cooKe «>" R o-2-o per diem) was employed 
rim bork- 1 nn ° r C f Uln S bark, etc., two men for cutting poles and strip- 
and barWo tln ™ CU “' ng . ’ ^ * buIlork can {cr convcvmg fuel 
rum v ,Q k oa, ^ D „“ n ?* a P eriodof 5 3 days («>., from 2nd Feb- 

vielc?vl t n ? *^ arc h 31st, 18S0), 291 maunds of sal bark were boiled and 
seers" the unto \ r °. S - °lf Xt c aCt * tbe a Y ela £ e we 'ffht °f a ghurra -full being 14 
the total C v n r. e,gbt D of extract obtained was 23 maunds 18 seers, and 
of Jdl h rk- W.M a Ure Ri02 ' 4 *°i from which it will be seen that a mound 
bark >«elded 3'22 seers of extract. 

Forest < ex ' ract , wa * ana, .y scd h y Dr. H. Warth of the Central 
orest School, who gives the following as Its composition 


Water 
Insoluble in— 

Water . 
Tannin . , 

Balance soluble in— 
Water 


Of the whole 


11.23 percent. 
5.86 

16-73 „ 

6C.18 „ 


Total 


ashes were left. 


therefore of > 'tki r ? f th< ? ir ? n Precipitate is dingy green. The (annin is 
exir ct t* ; s;i ‘™ e kind as that which is contained in Acacia Catechu 
Precipitate 1 wit^T" ° f § al .* a PP ,es » b ral1 tannin, giv. a bluish black 
acid prnent ron ’ and !S taerefore different. There was no Cotccbu 

(« r 

Burmeso iti^F^ TIS0 ? 1 give you herewith the analysis of good genuine 
188 ’ 'goon) cutchj which Mr. Ribbertrop sent me in January 


Catechu acid . 

I' a t ec h u—tannic ac tf 
jT' : joli,bla in water . 
oohsble m water 


Ashcii in the whole 


43 A 


Cutch, Rangoon. 


Total 


0*0 

7*35 

M‘35 

78*30 

100*00 

18*89 


cent. 
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The Sal-a good Tanning Material, 


“ The method of .analysis was the same in both cases—namely, precipi' 
tation with gelatine. 

“ Your extract is thus apparently twice as good as Burmese catch. It 
would be of scientific interest to know how much bark was used in the 
preparation of the extract. Would you desire a publication of the results 
in the Forester, accompanied by a description to Mr. Fisher, the Editor? 
I would gladly make any suggestion I could on the possible improvement 
of the manufacture, if you would kindly let it be known how the extract 
has hitherto been made.” , 

An analysis of the extract made by W. N. Evans, Esq., Editor ot 
Leather, the Journal of the Tanning Trade, shows that this extract con¬ 
tains 32.29 per cent, of tannin, and Mr. Evans goes on to state trw 
“ The colour of the solution made by the extract will be rather agains 
its sale, but otherwise, judging from its strength, as about equivalent to 
chestnut wood extract of 30 degrees Bamin, which is selling from & i2 . * 
£15 per ton. No certainly can, however, be given to its real C0ITin ]? ru . 
value until it has been tested in some tannery, the quality of the leather it 
produces and the cost being the principal items involved. ’ 

Samples sent to the Cawnpore Harness and Saddlery Factory were 
reported on as follows by the foreman of that establishment * 1 he con- 
centratcd essence of sal bark revived has been tested ™**™** a 
nracticable with the quantity received. I he amount receded, 7 te., 1- •, 

^LStrieduplo 21 ozs. of water, or fourteen times its own wc.ffht t and. 

smaMhatlsTanitS propeniefcould 'em bW? S; but judging 

of a liquid 

“W f.ee^raa in’St^lh '."^o^nefe 

ent^of th/factory, reported that “ the liquor obtained from the extract of 
sdl bark registered 2 \° of the barkometer; and it is probable that if a 
larger quantity had been sent, a tougher infusion could have been made. 
Oofonel Stewart adds that he had not had “the means to test the extract 
chemically to discover the exact amount of tannin, and cannot make a 
practical lest of such a small quantity; but is of opinion that the extract 
would •rive trood results as a tanning agent,and it wo-nd be worth while to 
have sufficient extract to tan a given number of hides, and wishes to know 

if it would be possible to obtain‘S cwt. of this extract 7 

Oil._The seeds yield an oil which is extracted by simple boiling 

^Medicine.—“The restn is regarded r.s astringent and detergent, and 
Js used in dysentery and for fumigations, plasters, etc. The resin thrown 
n the fire gives but thick volumes of fragrant smoke, and is muen used 
for fumigating rooms occupied by the sick ” (HiMu Med.). Sakha- 

ram Ariun states that he has seen good results follow the administra- 
tion of sal with sugar in the treatment of dysentery (Bombay Dru^a, 20). 

1/lr. Campbell states that the leaves are used medicinally by the Santa!s. 

Special Opinions .—j “ The resin is used by Native doctors tor weak 
digestion, gonorrhoea, and as an aphrodisiac, and is prepared in the follow¬ 
ing manner:—A couple of ounces of the drug is powdered and fried in 
cows *pht aboui 10 minutes and the whole thrown inio a basin of cold 
water. The mixture which floats on the surface is gathered with the 
fingers and constancy squeezed within the water, in the course of a few 
minutes it gains consistence and assumes a white colour. Removing tlie 
w' ter from time to time and thus continuing the above process from bad 
nn hour to one hour it gains the consistence and colour of butter. I his is 
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Sal useful for Railway Sleepers. (XV R . Clark,) 


SV’!?Tv'' 0 " eV " y / m ; ) ’ rn . in ? ^ considenwl^good ai^irodisiac "Tw 
g0 ‘ W - h - Thomas, 33 rd Regiment, M. N. /., Mangalore). 

I,„ l T l hC SEED n .Pf, ns . at the commencement of the rains and -s col- 
I~ a .? d ca c r specially in times of scarcity by the Sant;,Is and low 

ashes anrM ° i j h f Utia f XaglHl , r- F , 0r tl,is purpose it is mixed with wood, 
ashes and boiled for two or three hours, well-washed to free it from the 

reK M ^‘ Xed Wlth , the ^ owers of ,he mahtta tree (Bassia latifolia) and then 
reboiled °r roasted. A sufficient quantity is cooked at one time to last 

in his/?' Vr U -’° or ‘ h / e f. da P { J° urn : Agri.-Horti. Soc. hid.). Church, 

• ooJ-Grams of India , desciibes its nutrient ratio as 1:12 and its 
nulnent value as 1055 but remarks that the latter number is probably 
in the u tr j ’ for , 111S 1,kel - v that a not inconsiderable part of the nutrients 
condition h?lrd SeedS ° f Unappet,sing a PP earan< :e, exists in can indigestible 

Structure oi the Wood. -The sal, one of the most valuable timber trees 
n India, has a distinct sap wood which is small in amount, whitish and 
ot durable, .he heartwood is brown in colour finely streaked with 
darker lines, coarse-grained, hard, strong, and tough, with a remarkably 
, ’f us , ant cr oss-grained structure. The fibres of successive concentric 
strata do not run parallel, but at oblique angles, to each other, 50 that 
«~ni W °° d IS d , rCSS .? d ‘ he flbres a PP ear interlaced. 11 doc s not season 
, ul uar P s and splits 111 drying, and even when thoroughly seasoned, 
•im>orbs mo.sture with avidity in wet weather, increasing ,’"th in bulk 
with ,°! 3 o S , p 0 ' ,d ‘j? y ,n w , el S ht * During the process of seasoning, it dries 
when fir^V r ? p,d, i y 0,1 the sutface, while beneath it remains as wet as 
The evaporation goes on afterwards with extreme slowness. 

fir -,1 a c llS P ecul,ar ity' s to cover the surface all over with super- 
ai flaws from unequal shrinkage. With proper precautions, however, it 
r’ , e , ma “ e to c.ry slowly, and under these circumstances, it has been 
' ’’ d , by numerous experiments that the ratio of drying is jth of an inch 
annually all round the piece of wood. Sal, when once thoroughly sea- 

- nT,’ St l"rf a,n ; oS ‘ Wlth ? u '- a . rival * as R ,imber - for strength, elasticity, 
f und durability, which qualities it retains without being sensibly affected ; 
S' an immense length of time Average weight of the seasoned sdl 
about 55lb per cubic foot (Brandis; Gamble). 

e- A. transverse strength has been tested by numerous experiments, 
p Brand,s - after a long series of trials, found that the mean value of 

• une co-etiicient of transverse strength) fluctuates between 708 and 010. 

L omestic and Sacred.—The resin is used as an incense, and bv boat I 
ar {or caulking boats. It is 
!« ' r hell ami even metal cooking ' 

-l ift y °* tbe . w, ld tribes of Central India the leuves are pinned into plates 
and cun* iincfo/i \ _.*_ «• . • 1 . c 

'j, ... 0 — r —ition 

-.. *• -* -«** being given with a certain number 

.7 UcS attached. A leaf is plucked off daily and the Lst one is removed 
OT V he morning of the hunt. 

in TIMBER * s tk e on f' most extensively used in Northern India. It is 
, r--- request for piles, beams, planking, and railing of bridges, for 
f i ' “ ls> doui s ’ an ^ window posts of houses* for gun-carriages, for the bodies 
\ carte, and, above all, for railway sleepers, the yearU consumption of 
I* J . \ r f*? c .^j. som e lakhs of cubic feet. In Assam it is the favourite wood 
J'ut-bujlding, and in the hills of Northern Bengal where it t* found, 
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The Ingyin Tree of Burma. 
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perhaps, of the largest size now available, the trunks are hollowed out 
into canoes. Owing to the fact that when unseasoned it is not floatable, 
difficulty is experienced in most sdl forests in getting the timber out of the 
forests in log. This is, however, overcome bv floating the logs either 
with the assistance of boats or with floats of light wood or bamboos 
(Gamble). The chakcoal from the timber is said by the Kol iron smelters 
to be the best for their purpose and to produce superior iron. & he local 
blacksmiths also prefer it for their work (Rev. A. Campbell). r . 

“ The sdl tree, called in Sanskrit Salt and Asvakar>ia,is of interest 
from a mythological point of view, since the mother of ^dha is repre¬ 
sented as holding a branch of the tree in her hand wher , t j e 

born, and it was under the shade of a Sdla tiee that u P • j 

last night of his life on earth. The small branches oi the sala are used 
by Indian villagers to detect witches * they write upon branches the 
name of every woman over 12 years of age in the 

are then placed in water and left for hours; if any woman s branch 
withers she is the witch ,y ( Pharmacog• Inatca). 

Shorea siamensis, Miq.i FL. Br. Ind., I., 304. 

Syn.—P entacmb suaVij.A DC.; P. siamensjs, Kura ; Hopea (Sforea.) 
Suava, Wall. 

Vem. — Ingyin , eng-kyn, B u r m , 

References. —DC., Prod., XVI., 2, 626, 63 1; Kura, For. FI. Br. Burnt., 
I., 119; Gambit, Man. Timb., 39 : Ap'.in, Rept. on alum States, 6 ; lnd. 
Forester. IV., 292; VIII., 416; XII /., , T j 

Habitat.—A large, deciduous tree, very frequent in the In . ana my 
forests of Burma, more especially those of the Ava and 1 rome is » 
frequent from Pegu and Martaban down to Tenasserini. It is ai 
to Siam. 

Resin. -It yields a red resin. , . , 4 

Structure of the Wood.—Heartwood very hard, heavy and cioss- 
grained; in this respect similar to that of sdl, which it also resembles in 
colour. Weight about 55ft per cubic foot. 

Domestic Uses.--Tiie wood is much prized for its durability. It is 
used in house-building and for making canoes and bows and as planking. 

S. Stellata, Dyer / FI. Br. IndL, 304, 

Syn —Parashorpa stellata, Kuns, 

Vem. — Koung-mhoo, Burm, 

References - Kura, For. FL Br. Burnt., I., trj ; Gamble, Man. Timb. 34, 
Habitat.—An ev v:green tree frequent in the tropical forests of Martaban, 
rather rare along the eastern slopes of the Pegu Yomah, up to 1,500 feet 

elevation i^Kurz). . , , 

Structure of the Wood.—White, hard, ana rough. Weight about 

5olb per cubic foot. 

Domestic. —It is used for canoes and boat-bunding. 

S. Talura, Roxb.; FL Br. bid., /., 304; Wight, Ic., f. 164. 

Syn.—S. LAcciPERA. Heyne; Vatic\ laccipera, W. & A. 

Ver n—Ta!vr , t*'.ari, Tam.; Ja!at:, Tel.; Jalaranda, jalan, jalada, 
Ka n 

References.— DC., Prod, XVI., . 630; Roxb., FI. Ind., Rd C -£ C -, 

44 t; Brandis, For. FL, 26 ; Biddame, FI Syh , t. 6 ; Gamble, Man. 
Timb., 3 4 , I.ictari, Dyes, 3 -, 37 ; Watson, Rept., rS, 3 4 ; ( ^* t j** rs ’ 
Bombin'. XV., 427 ; Madras Man. Adm., 11 ., 70 ; Man. C ad dap ah 
Distt, Madi as, 263 '; Ind. Forester , X., 54 # f AM , 3 i 3 . ^ 

Habitat.—A large tree, met with in the forests of Mysore ana the - 
ern districts of Madras. 
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The Horn beam leaved Sida. 


( IV. R. Clark.) 


SIDA 

carpinifcliao 


Structure of the Wood.—Grey in colour, very hard, smooth, with small 
dark coloured irregularly shaped heartwood. Weight about 70II) per 
cubic foot. 

Domestic Uses.—It is much used for house-building and is largely 
sent down to Madras for that purpose. 

ShoreaTumbuggaia, Roxb.; FI. Br. Ind ., I., 306; Wight , lc>, /. 27 

Syn.—s. PENICILLATA, A. DC.; Vatica Tumduggaia, IV. & A. 

Vern.— (Resin—) Kala-damar, Hind., Deng., & Dec.; CaHgu. congo, 
tumbugai , (Resin — ; karuppu-ddmar, iumh-uga i-p is kin, Tam. ; Thambd > 
(Resin = ) nalla-ddrnar, nalla-rojan, Tel. ; Vanbogu, (Resin = ) kara- 
foindnrukkan, tutu hagai-pasha, Malay, 

References.— DC., Prod., XVI., it., 63 o f RoxbFL hui., Ed. C.D.C., 
44 •; Beddomc, Fl. Sylv., 26 ; Gamble , Man. Timb., 39 ; Moodccn Sheriff , 
Mat. Med. Madras, 48; Birdwood, Bomb. Pr ., 2^8; Watson, Rep., 6, 
20, 32 , 37 ; Madras Mat:. Adm., II., 76 ; Man. Cuddapah Dist., Madras, 
262 ; Ind. Forester, X54S. 

• Habitat.—A large tree of the Western Peninsula, found in the dry 
forests of Cuddapah and Palghdt in Mysore. 

Resin.—It yields a dark coloured resin which is one of the common 
drugs in all the large markets of India. 

Medicine.—The resin is recommended by Moodeen Sheriff as an 
external stimulant and a substitute for Abietis Resina and Pix Bur- 1 
gundica of European Pharmacopeias. 

Structure of the Wood.—Smooth, harder than that of sal, but similar 
in appearance. Weight about 681 b per cubic foot. 

Domestic.—The resin is used as a substitute for pitch. The wood 
is employed in house-building, particularly for door frames and posts and 
for rafters. 

Shrews, see Rats, Mice & Marmots, Vol VI., p. 395. 

SIDA, Linn.; Gen. PI , /., 203, 982. 
q . A M alvaceje. 

^iaa carpinifolia, Linn. - Fl. Br. Ind., /., 323; Wight , Ic., t. 95 { 
The Hornbeam-leaved Sida. 

oyn.—-S. ac uta , Burm.; S. lanceolata, Roxb.; S. stipulata, Cav . 

S, -Stauntoniana, DC.; S. scoparia, Lour . 

-Barbara, karetn, Hind. ; Ptla-barjld-shikar, svt-ke>e!a koreta, bon' 
™ ct,v ' fh'N'G.; Isbadt, isarbadi, Deccan; Bala, jangli-mcthl, Bomd.; 
P-ykarn:, tukati, ckikana, pdta, War. ; Jung l i met hi, Guz.; Vatta 
tinppt, malaitangi, ma\ ’ ir-manikham,‘visita-boddi, chiti-muit:, viutu-va- 
pu.ogum, I am.; Malatanni, Malay.; Rdt-say-nai, Pyen-dan-gnaden, 
uurm. ; Siriradi-babila, Andaman; Pata 01 bald (^eneiic names) 

^ANS. 

References.—DC., Prod., I., 4^0, 46r ; Roxb., Fl. Ind., Ed. C.B.C., s>5, 
5*7 ; Ihwaite*, Fn. Ceyl. Pi., 27 / Dalz. & Gibs., Bomb. Fl ., 17 ; Mason, 
Burma and Its People, 510, 755; Rhccde, Hort. Mai. X,, t. $ 3 ; Pharm. 
Ind., 3 5; Ainslie 3 fat. Ind., 11 ., 179; OlShnuMi11essy. Bang. Dispens 2/5; 
Mood 1 on Sheriff,’Mat. Med. S. Ind. (in MSS.), S3; Sakharam Arjun , 
Cat. Bomb. Drugs, 18; Hurray, & Drugs, Sind., $8 ; Dymock, Mat. 
died. If*. I,id., 2nd. Ed., 09 ; Dvmock, Warden .<M Ho after. Pin •;//./. .g, 
dnd. t Vol. . I PL Bomb. (XXV., Bomb. Gas.), 228 ; Biota? d , 

Mem. Paper-making Mai., 3 1 ; Boswell, Man. Ntl/orc, 14?; Giiuttcers 
H 1 . Bombay, XV., 427 ; N.-W. P., IV., Ixviii. ; I?:d. Forester, XIl ., 273. 
Habitat. —A perennial under- dirub, generally distributed throughout 
n °tter parts of India. 

^ good fibre is obtained from the stems. 

Medicine.— The root is medicinal and is described hy Moodeen Sheriff 1 
n m forthcoming Materia Medica of Madras as “thin, long, cylindrical. 1 

S. 1690 


TIMEER, 

1680 

DOMESTIC. 

1681 

1682 


RESIN. 

1683 

MEDICINE. 

Resin. 

1684 

Tin BE 8. 

1685 

DOMESTIC, 

Resin. 

1686 
Wood. 
1687 


1688 


FIBRE. 


Stems. 


x68o 


MEDICINE. 

Ri'Oi.s. 

X690 













Dictionary of the Economic 




SIDA 

cordifolia. 


The Sida Fibre. 


MEDICINE. 


Juico. 

1691 


oot-bark. 

1692 


Loavea. 

1693 


1694 


FIBRE. 

Plant 

jKEDfCi^fE. 

Seeds. 

1696 

Root i. 

1697 


varying* in length generally from 2 or 3 to 6 or more inches, and in thick¬ 
ness from that of a crow-quill to a goose-quill, very rough, knotty, contorted 
and often bent on itself once or twice. It is bitter in taste, and possesses 
no distinct smell, brown or dark brown externally and brownish-white 
internally.” Moodeen Sheriff says it is very often confounded with 
another and larger root, which is described (under Sida carpinifolia) bjf 
Ainslie (in his Materia Indica) “ as not unlike the common liquorice root.” 
When administered in the form of a strong decoction the root of this plant 
has diaphoretic, antipyretic, stomachic and tonic properties, and has been 
found very useful in febrile affections and some forms of dyspepsia and 
also in mild cases of debility from previous illness (Moodeen Sheriff). Sir 
W. O Shaughnessy, in a series of experiments made in Calcutta with this 
drug, found that given in the form of an infusion it promoted perspiration, 
increased the appetite, and was “ in many respects a useful substitute for 
more costly bitters.” The expressed juice of the root in the form of art 
electuary is employed in the treatment of intestinal worms (Beng. Dispens). 

The roots of this and other species of Sida are largely used in Native 
medicine in the form of a weak infusion combined with ginger. Hindu 
practitioners regard them as tonic, astringent, and cooling, and prescribe 
them in nervous and urinary diseases, and in fever. The root-back is 
often beaten up with milk and sugar, and aromatics and stimulants are 
sometimes added. In the Konkan the root of S. carpinifolia is appoed 
with sparrows’ dropping, to burst boils (Dymcck). The Hindus of Southern 
India employ the leaves made warm and moistened with a little gingelIy 
oil to hasten suppuration (Ainslie), and Dymock adds that in Kon an t iey 
are applied with other cooling leaves in ophthalmia. 1 he Muhammad a: 1 
of Western India believe this drug to have aphrodisiac properties. In uoa, 
the Portuguese value it as a diuretic, especially in rheumatic affections ; 
they also use it as a demulcent in gonorrhoea. 

Sida cordifolia, Linn .; FI. Br . Ind., /., 324 . swarte 

S yn> _S. HERBACEA, MICANS, & KOTUNDIFOLIA, CaV. ; S. ALTHAlFOLIA 

Vem.— Kungyi , kkareti , bariar , Hind.; Brel a , bald , Beng.; Khcrent ) 
(Seeds 3 *) bljband , cheka , hatnda , kowdr , simak , P».; Burrayr ?, (Seed — 
bljband , Sind.; Chikana , Mar.; Muttava , chiribenda , tetta gorra chettu 
tella an is a , Tel.; Bald , bdtydlaka , Sans. 

References —DC., Prod., /., 464 ; Roxb., FI. Ind., Ed. C.B.C ., 5/7/ 
ThwaiU c , Ln. Or/. PL, 28; Bah. & Gibs., Bomb. FI., 17 : Stewart, 
Pb. PL, 23 ; Sir W. Elliot , Ft. Andhr., 41, 120, 174, 17* ; Rheede , Hnrt. 
Mat., X., t. 54 ■, Fleming , Med. PI. & Drugs (Astatic ReserXI.), 17H ; 
Aitislic. Mat. Ind > L, 20 $; Irvine Medical Topog., 12b ; U. C. D"tt, Mat. 
Med. Hi id , <20, 293; Sakharam Arittn , Cat. Bomb. Dr: s, 212 : Mur- 
rav , W. & Drugs, S d., $9 ; Dymock. Mai. Med. W. Ind., 2 nd Ed.. 99 : 
Baden Powell, Pb. Pr., 332; Atkin:.on, Him. IDistX., N.-W.P. 
Gae.), 3 o 6 ; Gaeetteers :— N.~ W. P.. /., 70; IV., Ixviti.; Mysore and 
Cuorg, /., 5<V / Ind. Forester. XII., Apt., 7/ XIV., 273. 

Habitat.—A small annual or perennial weed, generally distributed in 
moist places, throughout tropical and sub-tropical India. 

Fibre. —Tf .1 plant yields a fine, white fibre. 

Medicine.—The seeds are considered aphrodisiac and are administered 
in gonorrhoea. According <0 Betlew, they are given in the Panjab for 
colic and tenesmus. 'The roots of this species also are regarded by 
Native practitioncis as ce olirg, astringent, and tonic,and n decoction com¬ 
bined with ginger is given in intermittent fevers. In many nervous diseases 
such as hemiplegia and facial para! t of Sida cordifolia com¬ 

bined with asafoetida and rocK-s?-t is administered internally and an 
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SIDA 

rhombifolia. 


°!vif a m? prepared from a strong- decoction of this drug mixed 

\v> \ milk and sesamurn oil, is used as an external application in the same 
c ass ot cases. A powder of the root-bark, together with milk and sugar 
is given for the relief of frequent micturition and leucorrhcea ( U . C. Dntt). 

Sida humilis, Willd ; FI. Br. Lid., I., 322 . 

^^. n ‘ r' nL °c SA ’ notof Cav.; S. radicans, Wall.; S. multicau- 

LIS, Cav ., S. NERVOSA, Wall., not of DC. 

* Beng.j Bir,tandi , bariar, jokha sakam , Santal ; Palam- 

1am.; Gttyapudku, Tel. 

References.-OC, Prod., I., 463; R ox b., FI. Ind., Ed., C./I.C.. Si*; 
Ihwaites, En. Ceyl. PL, 23; Dale. & Gibs., Bomb. FI., 17; Sir W. 
Elliot FI. Andhr., 50j Gazetteers.— Bomb., V24; XV., 427 ; N.-W 
£7 /•» 7 P / J V., Ixviti. ; Mysore ancl Coorg , I. 5S • Man.. Coimbatore 
DistMadras , 247 . 

Habitat.—A very variable herbaceous plant, often procumbent, dis¬ 
tributed generally throughout the hotter parts of India. 

Medicine.—Among the Santals the leaves are pounded, and used as 
a local application to cuts and bruises. They are also given in the dinr- 
r uea of pregnancy (Rev. A. Campbell). In the Coimbatore district, 
they are ground up with cummin seed, onions, and the succulent portion 

a ? e leaves, mixed with buffalo butter-milk, and given to cattle 
suffering from rinderpest (Nicholson) 

Food I he leaves are eaten by the Santals as a potherb (Rev. A. 
Campbell), 


Domestic.- 
cooking-pots. 


-The leaves are employed to plug holes in iron or earthen 


S. rhombifolia, Linn . / FI . Br. Ind. l tJ 32 7, 

Syn. —S. CANARIENSIS, Willd.; S. comEressa, Wall. 

v 'ern. Swct-bercla, saltadebi, Hind.; Pitbald, svet bcreld , Beno. / At hi. 
balla chettu , Tam.; AtibaU, Sans. 

References.— DC ., Prod., l. s 462; Roxb., FI. lad, Ed. C.B.C.. 517 
Thwailes , En. Ceyl. PI., 28; Dale. & Gibs., Bomb. FI., 17 • Sir H*. Eilhi, 
FI. Andhr., i 7 , 43 , 4 S, 120; Sir W. Jones, Trent. PI. Ind., sm, • s- 
Rheedc. Hort. Mai., X., 18 ; Rum (hi us, A mb., V.. f. IQ ; Fleming, Med. 
PL & Drugs (Asiatic Reset-., XI.), 17S ; Ire inn. Mat. Me,l. Enina, 125 ; ! 
U. C. Dntt, Mat. Med., Hind., 292; Murray , PI. Of D ugs, Sind., ; 
Dymock, Mat. Med . W. Ind. Ed., 2nd., 99; Atkinson, Him. Dist ' 
{X., N.-W, P. Gan.), 506 ; Roylc. Fibrous PL, M2 ; Christy, New Com. PL, j 
FA, 36, w; ; Rep. Agric. Dep ., Bengal (1886-87), 21, f - Gazetteers .— 
Bombay, XV., 427 ; N.-W . P., IV , Ixviii .; Mysore & Coorg , I., 58 
A, ri.-Horti. Soc. t Ird. .— fount., VIII., 62. * ?, (jo. (Pro. ) ior,l.s2 • IX. 
[46-14% (Pro.) 6 q± 101 ; X 6 t ; XIV., 53, (Pro.) 69 ; (New Series). * !. I 
Met.), 6 5; VIII., >17. 120, 124. 222Ind. Forester, XIV. 260,270. 273 1 
274, 476 ; Spons , Encyel., /., 996. 

Habitat.—A shrubby, very variable, perennial plant, widely .distributed ; 
throughout the tropical regions of India. 

, * Watt (in the Selections from the Records of the ISoveer vient o/\ 

Inata, 18SS-89) has furnished so detailed a report on this fibrous plant that 
it does not seem necessary to do more here than to re-arrange the para- 1 
rf ^. at P a P er according to the standard followed in this work. I 

t r ' writes The Flora of British India describes five varieties of I 

is plant reducing to these the foims that were made speoes bv the early | 
vuilers. It seems probable that the fibres afforded by these varieties win j 
51 ° he found of - qual men ; that being so, it would be desirable to have 1 
ieni separately dealt with. It is only by having all r .. varieties care- | 
v cultivated and botanical specimens preserved (to allow of detc 
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ation of the actual variety that afforded each particular fibre) that any 
real progress can be made towards organizing and developing a trade in 
Sida fibre. By this means alone, as it would appear, can the conflicting 
reports regarding Sida fibre be explained; one sample reported on by 
one author was the fibre from one variety and another sample from 
another. The following brief abstract taken, Dr. Watt explains, mainly 
from the Flora of British India, exhibits the varieties of Sida rhombifolia, 
Linn, as accepted by modern botanists. 

“ Var. 1.—seabrida, Wight & Arnott,Prod., 57. 

Whole plant sprinkled with rigid, simple or 2—3 partite hairs; 
both sides of the leaves green, not tomentose below. Branches without 
tubercles under the leaves. Peduncles axillary solitary, a little mere than 
haif the length of the leaves, jointed at the base. Carpels bicuspidately 

This seems to be a form more particularly plentiful in South India. 
“Var. 2.—retusa, Linn. 

Leaves obovate, retuse, hoary beneath, toothed towards the apex ; 
stipule* longer than the petiole. Peduncles solitary axillary, equalling 
the leaves, jointed near the middle. Carpels birostrate through the pre¬ 
sence of short awns. , , . , r. , „„ 

This form is fairly widely distributed, being the S. retusa, IVtlld , a„ 
in Roxburgh's Flora Indica [Ed. C.B.C., 517), Where it is said to be 
a na'ive ofBengal : the S. retusa of Daltell & Gibson s Bombay I-lora , 
whereit is said to be “very common;” the S. chinensis, Roto., asm 
Roxburgh's Flora Indica (/. c .); and also the S. philippics Z 76 . a form 
met with on the Coromandel Coast. It is the plant described by Rheede, 
Hort. Mai., X., 18; and by Runr.ph., Amb., V., t. 19- 
“ Var. 3.— rhomboidea, Roxb.; FI. Ind., Ed. C.B.C., S' 7 - 

A shrubby plant without tubercles on the stem. Leaves rhomboid- 
lanceolate, serrate, hoary beneath; stipules longer than the petioles. 
Peduncles more than half the length ol the leaves, jointed at the base, 
usually collected into leafy corymbs at. the extremities of the branches. 
A wns of the capsules very short and inflected. 

This is the* Mahubala. of Sanskrit writers, the Snioet-barjala (white 
baria!a) of Bengal, and the At.bala chettu, Telugu. it is the S. rhom- 
hifolic 1 Fall.; the S. rhomboidea, Roxb., as in II. & A, l rod.; and 
t j ic S.’ orientals, Cav. Roxburgh says it is a native of Bengal, where it 

blossoms during the cold season, the flowers opening at noon. It is met 

V i h in some parts of Madras, and seems also to be the plant reported on 
in the Agri.-Horti. Roc. Journal os aff< : ding the fibre whit!. Major Han- 
nay sentfrom Assam. In all probability this form is that which yields 
t he best quality of fibre, 

« Vat\ 4.—obovata Wall* 

This is a large-leaved plant, the broadly obovate lea< es measuring l_i 
b' o inches, hoary beneath, and having the apex coarsely toothed, and 
the base drawn out or cuncate. Peduncles longer than the petiole, but 
shorter than the blade. 

“ Var. 5.- microphylla, Cav. 

Leaves small, eliptic dentate, hoary beneath. Peduncle slightly ex¬ 
ceeding die petiole. Carpels 5—7 awned. r 

This is tne plant described by Roxburgh (FI. F L, Ed. 515 , 

which, he says, is a native of Bengal, and which (lowers the whole year 

round. 
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T° these five forms must be added the condition which would answer to 
the type of the species— the Sida rhombifolia, Willd., as in Roxburgh’s 
H. Ind.f Ed. C-B.C, 517 —the Lal-bariala (or red barialo) or berda of 
Bengal, and the Atwala of Sanskrit. This, Roxburgh states, is a native 
of Bengal, and flowers during the rainy season. Aitchison mentions r 
as met with lr the Panjab. 
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The following is Dr, Watt’s account of Sida fibre It seems probable 
that the fibre experimented with in Bengal has been mostly obtained either 
from the last mentioned, or from the third, variety (rhomboidea). These, 
therefore, had better receive the first attention, as they will most likely 
be found to contain the best fibre. But the utilisation of'Sida will mainly 
depend on the particular form that will produce the tallest stems 0 ith 
the fewest branches, and the highest percentage of fibre fo weight of 
stems, it may readily be admitted that the' feature, on which the in¬ 
dustry will fail to be established, will be the yield as compared with 
lute. Hitherto the few Reports that have appeared exhibit the yield 
as considerably lower than that of jute. Experimenters should, how¬ 
ever, not be too easily disheartened on this score, for it must be borne 
in mind that Sma has never been systematically cultivated, while every- 
thing has been done that is possible to improve the yield and quality of 
jute. A few years’ cultivation may result in the production of a Sida stock 
that would give a nearer approximation than has as yet been attained to . 
that of jute ; and the fibre will most certainly fetch a considerably higher 
price taan its rival. 1 he claims of Sida fibre do not rest on the statements 
ot one observer, more than its rejection should depend on the results of one 
experiment such as that recently reported on bv the Aj^i-Horticultural 
oociety. of India, viz., that it possesses, like Hibiscus', Abutilion, and 
^ausevietia " no advantage over that of jute.” That opinion is probably 
50 far correct; but it is more to the verdict of the flax than the jute manu¬ 
facturer that we have to look, since everything pointstowards the new libre 
entering the higher textile markets for which jute is quite unsuited. To k 
make gunny bags of Sida would, indeed, be an extravagance, and since 
.jute serves that purpose sufficiently well, there would be nothing gained 
. y disturbing the Bengal cultivators in order that Sida might be used as a 
jute substitute. Sida may, however, like Hibiscus cannabinus, be grown 
over a wide area where jute cultivation is impossible. The flax nianufao 
tutors of Europe ~ J ...at the time has come when they must c cek for 
tlax subsumes. In the opinion of many experts no fibre of modern times 
alfords better hopes of success than Sida, and the matter may therefore be | 
earnestly recommended to the attention of Government as one well worthy 1 
ot the expenditure of a little money in the experiments here suggested, 
Namely (a), io definitely determine which form of Sida \ leld? the best fibre ; 

where that can be most successfully grown j (cd the present yield per 
acre ; (,/) the price at which the fibre comd now be puc into the market; 
and (t?) to continue the experiments further in order to ascertain whether * 
or nr * the fibre-yielding properly of the selected stock could be improved. 

*' In order to justify these recommendations an abstract of existing li- 
terature on this subject may be here given. The first person who commer¬ 
cially drew attention to this fibre was Major Hannay of Ass.on. His 
action followed a few years after Dr. Roxburgh had described, the vari¬ 
ous species of Sida, in which lie remarked, under S. rhombifolia, ilv.it “the 
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bark of this and the last (rhoraboidea) yields abundance of very delicate 
flaxy fibres, and I think might be advantageously employed for many 
purposes. When the seed is sown thick on a good soil, the plants grow 
tall and slender, without branching, and in every way fit for such pur¬ 
poses.’* Roxburgh would thus appear to have cultivated these plants; 
but in the report of his fibre experiments he nowhere alludes to his results 
in testing the strength and endurance of the fibres obtained from them 
such as he published with most other Indian fibres. Major Hanna) *s 
observations seem to have been perfectly spontaneous, and it was only 
after his fibre had been communicated to the Agri.-Horticultural Society 
that it was discovered to be obtained from Sida. The following report on 
Major Hannay’s Assam fibre will be read with interest arid not uncon¬ 
nected with astonishment that the subject of it should have remained so 
many years in abeyance. “ This fibre very much resembles our best dress¬ 
ed jlite.” “ It is very attractive in its appearance. Its silvery bright and 

clear colour, its great cleanliness, and its excellent condition, are well 
exhibited—much better, indeed, than usually belongs to the great bulk ot 
the jute which is exported to Europe, and lienee might, for such reasons, 
obtain some preferable consideration.” After testing the strength ot tins 
fibre, and ascertaining its indestructibility by water, I am convinced it is 
not jute, but I am not prepared to give it a name. But I think Irom 
the length of the utaple, its similarity to silk, and its great strength, tha 
it would fetch a high price in England. V he line (only half an inch in 
circumference) sustained, after exposure to wet and sun for ten days 400ID 
(Journal. Aeri.-ffort.Soc., VoL VIIf. {old series) 1854* P- ln ,™f 

subsequent volume, the members of the Agri.-Hoa'GoUnr.il boaety had 

their attention again directed to this fibre. Maj ,° r ^® n -pV D u t o was 
seed oi the plant from which his fibre was obtained. The plant was 
cultivated in the Society’s garden and a report published. I have now 
Mr. Joseph Willis wrote, “to report on the specimen from our gardener 
Mr. McMurray’s growth and preparation. I find it of excellent long , 
being about 10 feet. It is very completely # freed from all ligneous ad¬ 
herents, and is in excellent condition, having its silvery brightness or 
lustre and colour in high perfection. The fibre is remarkably round 5 it 
is also fine, being somewhat coarser at the root end than m the uppei 
parts, and near the top extremity it becomes exceedingly fine the 
strength, although inferior to some of the best or strong fibres, which have 
been before us, is nevertheless excellent. I consider this fibre worthy of 
the best attention of those who may be engaged in vegetable fibrous pro¬ 
ductions, and more especially so, as it seems capable of being grown so 
wc'l in Lower Bengal.” Mr. Haworth, anothe r high authority, recom¬ 
mended the fibre to be tried on jute machinery, and with this object a 
sample was sent to the Chamber of Commerce, Dundee, and another to 
Messrs. Marshall & Co. of Leeds. In the IXth Vol. of the Agri- 
Horticultural Society’s Journal (quote i above) Mr. McMurray gives par¬ 
ticulars regarding the method of cultivation adopted by him. film seed 
was sown broadcast on the 16th May and the crop cut in September. The 
st *ms were covered over bv grass rubbish to cause fermentation, which 
took place in four days, and they were afterwards steeped for twelve 
days. The fibre was then cleaned by the same method as is pursued with 

^ Shortly after the date of these experiments, the Calcutta fibre mer¬ 
chants had their attention forcibly directed towards the establishment in 
India of jute mills in opposition to rhose in Dundee for which they h id 
formerly been content d to supply the fibre. Ma jor Hannay s discovery 
was Leu, lost sight of for nearly f years, until in i 33 o the Bengal Gov- 
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ernmcnt drew the attention of the Society to the subject of the burriala 
fibre—the fibre of Sida rhomboidea. The samples of fibre then communi¬ 
cated by the Government to the Society had been furnished by Rajah 
Kristendro Roy of Balihar, in the district of Rajshaye. These were re¬ 
ported on by Mr. Cogswell {Journal, Voir VI., New Series, 224) who stated 
that none of the samples had been steeped long enough. He recommend 
ed that long stems should be steeped for seven to ten days, and added: 
u A large sample should be prepared, and I will get it tested in one of the 
jute mills, to see what percentage of warp yarn can be spun from it, and 
a correct value shall be arrived at. There is much in these samples of a 
soft, bright, glossy, clean fibre, but it is very short in comparison with 
iuie, barely half its length, the value being very materially reduced in 
consequence.” 

'• As a result of this report fresh samples of the fibre were prepared bv 
the Rajah, and these Mr. Cogswell considered had been oversteepeef, 
and thereby considerably injured. Bui he states : To a few, even 

experienced men, this fibre might be mistaken for that of fine jute,though 
not onc-fourth of its average length, when deprived of the root ends, as 
this has been. Its colour is glossy bright in the extreme, and of a very- 
high order. The fibre is strong, fine, round, and of excellent spinning pro¬ 
perties, and is well suited for the finest yarns of jute manufacturers; some 
of it is so silky, as to render it in my opinion fit for higher purposes. 1 
value it at about R4-8 or R4-12 per bazar maund. I think the flax manu¬ 
facturers at home would be ready consumers of it.” 

“ It is perhaps as well to point out in this connection that by length of 
fibre in the above Reports, Mr. Cogswell necessarily means length of the 
fibre ribbons and not of the ultimate filaments. Colton, for example, 
would be a worthless fibre if fibres 10, 15, and 20 feet long were required 
by all manufacturers. The length of the ultimate filaments and their 
adhesions are in fact far more important points to the manufacturer of the , 
igher textiles than the length of ribbons composed of such filaments, since i 
the bleaching, carding, and spinning into fine yarn is consequent on the j 
degree to which the ribbons can be broken up. It is noteworthy that | 
Mr, Cogswell recognises that Sida fibre is “fit for higher purposes” 
than jute, and that he very properly recommends it t<> the considcratigu j 
cf flax not jute manufacturers. There are few higher practical authorities 
on fibres than Mr. Cogswell, and this testimony would seem therefore ic 
require only to be published in luirope for encouraging demands to be 
made on the resources of the enlightened Native g ntleman who is the 
modern pioneer of this much-neglected fibre. Recently, however, in order I 
to test ihe fibre-extracting machines sent in compe tition for the Govern* 1 
menc reward, Sida fibre, along with several others, has been reported on, 
and the discouraging statement made that it possesses “ no advantage 
over that of jute.” To prevent this opinion which seems to have been j 
formed on a provincial more than an imperial stand-point, in otbu words, ' 
a jute manufacturer’s stand point, from injuring the prospects of the Sida 
fibre industry, and thereby deterring flax spinners and others from giving | 
their attention to this subject, it appears desirable to reproduce here 
the recent report published by Messrs. Cross, Bevan, & King, in 
which a chemical and microscopic comparison is drawn between Sida and j 
Jute. 


FIBRE. 


" These distinguished chemists say: ‘ Although closely similar to CHEMISTRY. 
Jute in structure and general chemical characteristics it is in appearance V/il 
a superior fibre; it is softer to the touch, and in all respects more uniform. 

This superiority, moreover, is confirmed by comparative chemical investi -1 
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The Sida Fibre. 


gation, to show which we reproduce side by side analytical numbers ob¬ 
tained for the two fibres 


Moisture 

Ash 

Hydrolysis (a) 

H (^) • 

Cellulose . • 

Mercerising . . 

Nitration 

Acid purification . 
Carbon percentage 


Jute. 

10*3 

1*2 

15*0 

18*0 

75 ’« 

l6*o 

125*0 

1*0 

46*5 


Sida. 
10*7 
o*6 
6*6 
12*2 
83*0 
6 ’6 
137 ’° 
o *3 
45 *o 


“ In the relatively high percentage of cellulose we have the most.11 ' 
portant factor of superiority. It is interesting to note the corrcia 1 • 

with this cardinal point of difference of all other qualities deter : 
This fibre is undoubtedly worthy of extended investigation by prac 

" In conclusion it may safely be said that if Chemistry can trusted to 
indicate the properties of a fibre, Sida is unquestionably an infinite \ P ... 
fiber to jute. Under hydrolysis (for bleaching and cleaning with 
it loses a very much smaller proportion of its weight, is there 
easily disintegrated by the action of water and is conseqi ently much 
•nondurable! Similarly . it loses less under the acid punfication, and^ 
nitration obtains a considerably greater weight, white 1 P ■» commenc i 
larger percentage of cellulose. A fibre 

it is surely worthy of the time and expendit counterbalanced by 

whether or not all these advantages are financially counteroaiane j 

3 lC « 3 4khough y U.e only large sample of the fibre that has as yet been 
produced w^ raised fn Intern ifenga. it 

South India or Bombay would prove better suited than the cl. P ^ 

of Bengal for the development of a Sida industry. ( ■ a - 

^Medidne.—The medicinal properties of this resemble those of oilier 
species. The root of the var. retusa s held m great repute by th ‘ ' 

in the treatment of rheumatism. The stems abound in mucilage 
employed by the Natives as demulcents and emollients both tor extern 
and for internal use. 

Sida spinosa, Linn.; FI. Br. Ind323. 

Syn. — S alba and alnitoua, Linn. • S. retusa, Wight. ; S. glandi- 
losa, Roxb., MSS.; S. Boriara, Wall • ^ 

Vern.— Gi'lsaiari, jangU-mcth f Hi m -j r Go r ak ^ ,:u , l ^< p 

m.'this Uaso.j ■fangU-,.Utlu, Dec.; May.r-maaMam Tam. . 
minikyam, china muttama, muttava pulagum, Koii- 

Kttdu'-mcnthy.S, Kan; Atavir-miimkkam. krtta-wnnyam Mala*.,** 

: in-maniltain, Sino. ; Ndga^aU, Sans.; Kullahc-barru 
Arab. ; Skanbalide-barri, sham litfu-dnsh-tt , * cks. 

References.—DC., Prod., /., 460, 461 ; Roxb , FI. ini., hi. C.h>C., S 
Thwrifr s , Bn. Ccyl. PI., *; Dal, f 

E'Vot, FI. Andhr., 3 q, no, 180 ; Moodeen Sheriff, Mat. ; f 
<& MSS.). 45; r.’c. Duff. Mat. Med. Hind , 3 io; DymochMat. Med. 
W. Ind., 2nd Ed., <j 9 ; Gaoettecrs P. t 79 ; •'* “* ’ 

Mysore and Coorg, I., 57 * , , 

Habitat. - A small, shrubby, perennial plant, found throughout 1 
hotter parts of India from the North-West Provinces to Ceylon, and at¬ 
tributed thru ugh out the tropics generally. 
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Silene a Detergent. 


( W. R. Clark.) 


SILICA. 


•Medicine.—The leaves are demulcent and refrigerant and are useful in 
some cases of gonorrhoea, gleet, and scalding urine. The root acts as a 
gentle tonic and diaphoretic, and is employed in mild cases of debility and 
fever. The leaves are bruised in water, strained through cloth, and ad¬ 
ministered in the form of a draught; the root is used in decoction prepared 
in a similar manner to that of S. carpinifolia (Moodeen Sheriff). The roots 
are useful also in the treatment of some forms of cattle disease. 
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SIDEROXYLON, Linn.; Gen. PI., II., 6 55 . 

A genus of trees which takes its name (mSepos i ron , and %aiOV WO oH) 
from the hardness of the wood of its different species. Seven ^species are 
indigenous to the East Indies, and the timber from all is more or less employ¬ 
ed locally in the regions where they occur. As no further economic informa¬ 
tion is available regarding six of the species, it has been thought unnecessary 
to give then, more than this passing notice. 
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[ Wight , Ic., t. 12/8; Sapotace/e. 

Sideroxylon tomentosum, Roxb.; FL Br . Ind ., III., 538 

Syu.—S. ARMATUM, Roth. ; SAPOTA TOMENTOSA, ARMATA, & ELEN* 
GOIDE8, A.DC. ; ACHKAS TOMENTOSA & ELENGOIDKS, Bcdd. 

Vern,— Kant a bohul, Uriyaj Paid, Tam., Hudigolln, Kan.; Thit-cho 
Burm. 

References.— DC., Prod., VIII., r 7 S; Roxl., FI. Ittd., Ed. C.B.C .. 202; 
Kurz> For. FL Burm., //., 116; Bed dome, FL Sylv., t. al'so For. 
Man ., 142 ; Gamble , Man. Timb., 241, also xxiv. ; bah. & Gibs., Bomb. 
FL, i 3 g ; Graham , Cut. Bomb. PL, 105 ; Useful PI. Bomb. (AWT., Bomb. 
Gas.), 89; Apliiiy Report on Shan States ((887-88); Gazetteer, Bomb., 
XV. y 437 . 

Habitat.—A small or moderately-siircd tree of the Western Ghdls, from 
the Konkan southwards; also of Ceylon and Burma. 

Food. —The fruit, a smooth yellow berry, is used by the Natives in 
pickles and curries. It is eaten greedily by the Sambre. 

Structure of the Wood.— Light reddish-white, fibrous, rather heavy. 

Domestic.-—The timber is used for house-beams and carpenters” 
planes. 

r SILENE, Linn. ; Gen . PL, 1 ., 147. 

Silene Griffithii, Boiss. ; FL Br. Ind /., 220 . 

Syn. —S. Webbiana, Wail .; S. multifida, Edgew.t S. viscosa, Pcrs . 

References .—Aitchison in Journ. Linn. Soc., X., 78; Gazetteer 
N.-W. P., X f 30 S . 

Habitat—A perennial herb, found on the Western Himalaya from 
O '.rhvvdl to Kabul and Kishtwar, at altitudes be 1 ween 7,000 and 11,000 
feet; distributed to Afghdristan. 

Domestic.—in Lahoul, the root and waves of this species, mixed with 
3 natural impure carbonate of soda, arc added as a substitute for soap to 
dewater us 7 d by the Native {Aitchison), (Co:;/, with Detergents, VoL 
IlL > 8 S>) 

SILICA. 

Silica,'—For an account of the various forms oi Silica and the industrial 
uses made of them, the reader is referred to Rock Crystals, Vol, II., 170 ; 
y«*Vol„ II,, 300, Flint, Vol. III., 404.: Glass, Vol. Ill,, 503 ; Quartz, 
Vol. V., 378 ; and Sand, Vol. VI., Part. Ib 
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